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FOREWbRD , 

'To implement an educational approach successfully, one must match the philoso- 
phy of evaluation with that of instruction. This is particularly true when individual- 
ization is the key element in the educational approach. Yet, as important as it is to 
achieve this match, the task is by no means simple for the teacher In fact, without 
specific resource materials to help him, he is apt to find the task overwhelming. Foir 
this reason, ISCS has developed a set of individualized evaluation material as part of 
Its Individualized Teacher Preparation (ITP) program. These materials are designed 
to assist teachers in their transition to individualized instruction and to help them 
tailor thefr assessment of students' progress to the needs of all their students. 

The two modules concerned with eval^uation, Ifidividualizhin Ohicctirc lating and 
Evaluating and Reporting Progress, can be used by small groups of teachers in in- 
service settings or by individ,ual teachers in a local school environment. Hopefully, 
they will do more than give each teacher an overview of individualized evaluation. 
These ITP modules suggest key strategies for achieving both subjective and objective 
evaluation of each student s progress. And to make it easier for teachers to put such 
strategies into practice, ISCS has produced the associated booklets entitled Perform- 
ance Objectives, Performance Assessment Resources, and Performance Checks. Using 
these materials, the teacher can objectively assess the student's mastery of the proc- 
esses, skills, and subject matter of the ISCS program. And the teacher can obtain, 
at Uie moment when^lhey are needed, specific suggestions for remedying the stu- 
dent's identified deficiencies. 

If you are an ISCS teacher, selective use of these materials will guide you in devel- 
oping an individualized evaluation program best suited to.your own settings and thus 
further enhance^the individualized character of your ISCS program. 

The Co-Directors 
. . " Intermediate Science Curriculum Study 
^ ^ ' Rm4l5,W.H. Johnston Building 

4 1 5 North Monroe Street 
Tallahassee, IfJorida 32301 



THE ISCS INDIVIDUALIZED TESTING SYSTEM 



The ISCS individualized testing system for each level of ISCS is composed of four 
major subdivisions: 

1. The ITP modules Evaluating and Reporting Progrest> and Individualizing 
Objective Testing/ 

2. Performance Objectives, 

3. Performance Checks in three alternate forms, and 

4. Performance Assessment Resources, 

Evaluating and Reporting Progress presents a comprehensive overview, with many 
refinements, for individualizing the grading and reporting of students' progress, based 
on both subjective and objective criteria. The module Individualizing Objective 
* testing describes more specifically those ISCS evaluation materials which hav^ ob- 
jective criteria the performance objectives, checks, and resources and it presents 
practical suggestions for their use. These two modules should be considered pre- 
requisite to successful use of the other ISCS evaluation niaterials. 

-Hach of the Performance Objectives booklets Contains a composite list of selected 
measurable objectives considered important to, a given level of the ISCS program. 
However,, many of the long-range goals and amis that are at tlie heart of the ISCS 
program do not lend themselves to being expressed as measurable performance ob- 
jectives, rhhs, these booklets should not be construed as being all-ntclusive anthol- 
ogies of all the possible learning outcomes of ISCS. 

i 

hach of three Performance Checks booklets contains an equivalent but alternative 
set of performance checks which were developed to assess the students' achievement 
of tlie objectives stated in the Performance Objectives booklets. 

* The Performance Assessment Res(nirces booklet is a teacher's handbook to be used 
in ideiUifying the appropriate performance checks with which to evaluate each stU; 
dent. The booklet also indicates how to set up testing situations, correct responses, 
and give remedial help. ^ ' 



NOTES JO THE READER 

This book is a catalog of the ISCS objectives for Level III, It is primarily a reference 
book forpersons responsible f<^r examining curricula and determining if this program 
is likely to meet their school sj/stem*s objectives and needs. As a reference book, it 
will also be useful to those teachers who wish to wt|te additional objectives or per- 
formance checks. 

T 

* Each objective is written in the formal style described in Excursion 2-1 of the mod- 
ule Individualizing Objective Testing. As noted in Chapter 1 of that module,-each 
ISCS objective focuses on a specific, directly measurable student action. The o'bjec- 
tives are, in effect, operational definitions of students' abilities; that is, they are 
statements of how to detect and measure what students can do. 

As you might pxpect, ISCS has other important goals and aims that are not listed in 
this book. Tliey are missing because they are generally not directly measurable, given 
the practical confines of time and the state of the art of performance testing and 
measurement. In many cases, their nature is affective, rather than cognitive, and 
long-term as opposed to short-term. You will find many of these goals and aims dis- 
cussed in the module Rationale for Individualization. 

The objectives in thi$ catalog are designed to aid in the assessment of students who 
differ widely in their Icarning-abiUties and in the kijids of subject matter which they 
find difficult. As stated in tlie module Individualizing Objective Testing, the key to 
the successful use of this catalog, the related books of Performance Assessment Re- 
sources, and the various Performance Checks is selectivity. This catalog of objectives 
was not designed so that a specifijc student or group of students would achieve a fixed 
. percentage of them. Probably no one school system and certainly no one teacher will 
find all of the objectives in this book appropriate. As with a mail ordcr-catalog, one 
must pick and choose according to liis needs. 

The ol>jectives listed in this book are divided into texts whith are subdivided into 
units. The relationships among texts, the units, and the chapters of Prdbing the Nat- 
ural World/3 are shown in Table 1 . 'Most units include two or three chapters and the 
related excursions or resources. You will recall that the number preceding the 
hyphen in the identification numbers for excursions indicates the chapters to which 
the excursion is related. Within eaph unit, the objectives based on the core and the 
remedial excursions of the student materials are Hsted first and roughly in the order 
of their development in the student materials. These are followed by the objectives 
for the general and enrichment excursions or the resource objectives. 

f ■ . 
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LEVEL III 


TEXT 


UNIT 


CHAPTERS 


r-^" - > — f " - 

Environmental Science (ES) 


1 


1 and 2 




2 


3 thru 5 


• 


3. 


6 thru 8 


Well-Being (WB) 


1 


• 


2 


2 and 3 




3 


4 thru 6 . 


VJhy You re Kou (WYY) 


1 


1 thru 3 


- 




4 and 5 




3 


6 and 7 


Investigating. Variation (IV) 


1 


land 2 




2 


3 thru 5 ' 


In Orbit (10) 


1 


1 and 2 




2 


3 and 4 




3 


5 thru 7 , 


Whafs UpH"^^) 


1 


1 and 2 






3 and 4 




3 


S flirii 7 


Winds and Weather (WW) 


1 


1 and 2 






3 and 4 






^ inru / . 


Crusty Problems (C-P) 


1 

-) 


r 




3 


3 






■ ........ 



Tabic 1 



riic throe types of co^lc numbers used to identify the objectives in this book and 
tile nis^fi^ii'^ijis wliicli correspond to each oJ tlic objectives in tlie Performance Checks 
and P(}r^innance As^icssment Resources b()oklets are sliown in I'iguri^' I below. ■ 

WW - 03 - Core J 7 HS - 05 - lixc 19-2 2 CP - 02 - Res 12-1 
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Environmental Science 
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Given two maps showing patterns of the spread of diseases in the Middle Ages and ES 
today and asked to explain why diseases now tend to break out ip many different O1-Core-1 
locations at the same time, whereas in the Middle Ages disease seemed to spread 
slowly outward from a central point, the student applies the concept that diseases 
are caused by germs which may be carried by people, animals, or objects f|ipm one 
place to another by stating an explanation which includes the idea that because 
there is much more rapid and frequent movement of people, .animals, and objects 
over long distances now than in the Middle Ages, diseases can now spread more 
rapidly. a-t 



^0 



Given a map of an area and the dates that an epidemic first n^ached cities in that 
area and asked to chart the movement of the epidemic by sketchin&line^ of best 
fit on the map for each of the dates given, the student applies the procedure for 
drawing lines of best fit by drawing smooth lines indicating those areas affected at 
the same time. 



ES 

01-eoro^2 



When asked whether a disease which spreads from'one person to another would be 
likeiy to spread more rapidly in a large city or in a rural area and to explain \vhy, 
the student applies the concept that communicable diseases are likely to spread 
more rapidly in densely populated areasU^y stating that the cMseyse would be likely 
to spread more rapidly in a city than in a rural area and the* essen^je of the concept. 



ES 

01Core>3 



When asked whether an i>.piden]ic of a disease like the Black Death could possibly 
occur today, and to explain his answer, the student applies the concept that the 
crowded and unsanitary living conditions which encourage the spread of disease do 
exist today by stating that an epidemic; could occur 4ind the essence of the conpi 



01-Core-C 



•W^en asked to list two'or more conditions which would favor the spread of an 
* t'pidem1c •throughout ah:area, the student recalls that epidemics are favored by the 
misuse of the enviromnent by listing the notion of at least two of the following: (1 ) 
overcrowded living conditions, (2) unsanitary living conditions, (3) improper dis- 
posal of garbage, (4) improper dijjposal of sewage, and (5) infestatioi\of rats and:,, 
other vermin. > , 



ES 

OI-Core-5 



ES 

01Core-6 



Given a situation in which a doctor'is hired to assist tfcie government of a country in 
reducing the spread of disease and a list of possible government projects to thiit end 
aftd askyd to select the project that is likely to reduce the amount pf disease most 
.quickly and to explain why, the student applies the concept that the spread of 
contagious disease is usually encouraged by the prevalence of overcrowded and un- 
sanitary living conditions by select hig the course of action which involves eliminating 
those problems and stating the essence of the concept. 



When asked io define components in regard to systems, the student recalls that the 
components of a system are the things (objects or kinds of matter) that in^uence • 
■ each other within a system by responding to that effect. 



ES 

OI-Core-7 



ES ' Given a system and asked to list three of its components, the student applies the 

01-Core-8 " concept thift a component is art object (or substance)'Which affectsj)ther parts of a 

system by listing three things infagreement with that concept. 

ES When asked to define system, the student recalls that a system is a set of objects 

01-Core-9 that influence each other by^stating the effect of that definition. 



ES Given a labeled diagram of a system which' show/ the input and output of a specified 

01-Core-10 component of the system and asked to list throe labeled components of the system; 

^ . the sttident applies the concept that a componejnt is any object which is part of ^ ^ 

system, including the matter input to and output fron>a specified component of.the 
' system, by listing any three components of the system. 
■ ■■«-■■■ , — ^ 

— , . > : . . , , 

ES When asked to explain why the output of organisms does not seem to accumulate, 

01-Core-11 ,the indent applies the concept that the output of an organism is usually input for 

other organisms by stating an explanation thaV includes that no^on. 

- : , . , ! , 

ES s ^ Given a description of a component of a system and a list of possible input and 

01-Core-12 output of this.component and asked to select from the list two things which are 

input to the component and two things which are output, the student applies the 
concept that those things w^hich the component removes from i;ts surroundings are 
the input to a component and those things which it adds to its surroundings are the 
output of a component by selecting two things whioli are input and two which are 
output ofthe co^nponent. . ... 

ES . , (liven that the term producer is often used to describe certain living things and 

01-Core-13 asked to define the term producer, the student recalls that a producer is a living 

thing which is able to use energy directly from the sun to produce chemicals and 
thus store the energy. in its body by responding to that effect, rj 

. ■ ■ • " _ ^ . 

ES Given an illustration of and a sentence describing two cons^umers and asked to stale 

01-Core-14 the biological definition of the term consumer,' the student recalls the definition 

that a consumer is an organism which cannot get the energy it needs directly from 
the sun but must get its energy either by eating plants or by eating other animals by 
stating the effect of the definition, 

ES When asked to state the biological meaning of the term decomposer, the student - 

01-Core-15 recalls the definition that a decomposer is an organism. which produces chemical 

and physical changes in the waste materials and dead bodies of plants and animals 
and as a result these waste materials can be used by living plants by stating the 
effect of the definition. 

. ^ ^ -1 ^ -1^ — ^ — _ 

' ^ ' — ^ r ' — 

ES Given an illustration of an ecosystem xind descripfions of some of its components 

01-Care-16 * and asked to name the producer;^, consumers, and decomposers, the student 

( classifies as a producer a living thing that can use energy directly from the sun and 

^tore it ^s chemical enprgy, as a consumer a living thir^g that depends on other 



living things for energy, and as a decomposer an dganisni that cl>emically changes 
waste imiterials and dead organisnis into products that can he used by phui ts by -so 
naming each organism. • 



Ciiven a description of a situation in which one person has a small but detrimental . 
elTect on his surroundings and asked to explain why governments sonietiiiies pass 01-Core-17 
law.s making these small actions illegal, tlie student applies the concept that although 
thcelTect of the actions of a single person may be unimportant, the combined , * * 

aetions of many people may produce effects that are disastrous to the surroundings . 
by seating an explanation that includes the idc;i tliat a government passes. laws to \ 
dcMcTlarge numbers of individuals from performing individual actions which would - * . .. 

have a serrous cumulative et feet on tlie surroundings. ' ^ ' ^ 

* ■ <■ ■ ■ ' 



(Jiven a description of-an object and its surroundings and told that the object will 
hot inlluence its surreuuulings and asked whether it is triK* that the object will not 
inlluence its surrounding^^ and to explain Jhe reason for his answer! the student ^ 
applies the concept that any object inlluences it surroundings if it takes something 
i7on7thenK adds something to tliLMU, or just occupies space by responding negatively 
and with the essence of the concept. ^ . ^ ^ 



' ES 
01 -Core 18 



(iiven a list of four situations in which one thing inlluences another and asked to 
indicate for each of llic inlluences whether it is a direct or an indirect inlluence on 
tHi* living organism specified, the student clas sifies an inlluence as direct if one, . 

Tg physically acts on the other and as injilirect if the inlluence is produced 
through a change in the surr(5undings l^y^writinj^i (//m7 or indirect for each situation 
coitcctly in at least three of the four situations. 




ES 

oi-t:Qre-i9 



(iiven a diagram of a system saidfo be balanced ;md asked to predict what would 
happen if a deliberate change were made in one of the components or if there were 
new input fl'amaging to one of the components m the system, the student i|PP^H^*s 
tile concept that producing a chahge in one part of a syvlem may produce changes 
in other parts of the system by stating a prediction that implies the essence of the 
Concept, 



ai-Core-20 

/. 



(liven a description of a proposal which would upset the environmental input-output 
biVlance and asked to state at two ways in which the enviromnent would be ^ 
affected by pollution if that proposal were to be carried out, the student applies the 
concept that if tlje environmental input-output balance of a subsystem is changed, 
the whole system^can be drastically upset by lirc^djctin| at least two of the following: 
( I ) damaue to .the food and water soiuccN oV lisli, wildTilc\ and humans, (2) damage 
to the breeding grounds of fish and wildlife, and (3) the loss ol an area ol natural 
beauty. . 



ES 

O1-Core-21 




(iiven a statement to the effect that the average person in an industrial nation puts a 
far greater strain on the environment than does a person m a nqniiulustrial nation 
^ and asked to explain why, the student generates an explanatroh based on thiTcot 
r cepts that tlie input and output of all ojganisn^s affect the environment and thatthe 

12 



ES 

01 Core 22 



ES 

(fl-Core«23 



ES 

01-Core-24 



average person in an industrial nation has greater input from aacf mitput to the en- 
vironnTent than does a person in a'nonindiistrial nation by stiiting tl)e effect of those 
c6ncepts. •* * ^ 



G'iven'u-list describing several orgimisms involved in various activities and asked 
whicji will likefy affect the environment^ the studeut applies the principle that'an 
organism by its very existence affects the environment by taking things out of it-and 
adfling!other things to it by selecting th^ option ''all of,the above." 



if ' 



Gjveniin illustration'aud a descrip^liou of an ecosystcnri and asked todescribe the 
inp\it and output of gases 'm tlui't ^cosystcm, the student applies the concept lhat' 
green plant/tak'e carl^on djoxide and some oxygen from the air and* release large 
quantities of oxygen into theXiir, whiiTeas annuals take-oxygen jVom fheair4nd.; ^ ^ 
release carbpij/ilioxide into it b^ stating thc^asegus ih^Dut and outf^^ut 6f the cgm-* 
ponents in agreement with the concept alx)ve. , _ 



ES 

J)VCore-25 



When asked to list three output products from'the human body and two things 
which ;4re input j^he human body, the student applies tl)f^ concepts that output is. 
something prodOtiiTed by a ajmponent W a system and input 4s soniething taken in or 
used by the component by li_st'ing as output three of tile tbllawing; iiriiK, solid 



ne ii 

waste, carbon dioxide, and heat, and as input, two of nj^^ foHowingf?* oxygen, f%)od, 
and water. ^ • ; ' • 



ES (nven a system in balance ynd asked what' would happen if one part of the system 

01-Core-26 w^^re^aJtered in .some way, the student applies the concept tliat altering a component 

^ . of a system which is in balance nuiy produce changes in the.other components of the 

^ ^ , fvysteni by ivsjgojuli^^^^ ' * 



ES< 

01-Core-27 



Given ample opportunity to ivork with materials on a laboratory activity of more 
than one day's duration and asked to observe the cleanup period at the appropriate 
tinjic, thtf studtfnt chooses tc> close the'hiboratory activity period promptly upon 
receiving notification of the time by immediately cc^ising the laboratory activity, 
retjinung materials in usable, clean condition to storage* places, and par ticipating in 
work area cleanup, on at least three separate occasions when be^ng observed by the 
teacher without his^knowledge. - ' 



ES 

01-Core-28 



When asked to work in the laboratory with fellow stuclents, the student chooses to' . 
cooperate with fellow students in the laboratory by 1km ng polite, waiting his turn, 
being orderly when moving about? and observing the right of his cja^isiu^fites to worH. 
without bVing unnecessarily disturbed, when observed without hisicnowlcclge by the 
teacher or another designated person on at least three occasions. , ^ 



— — ^ \ 7^ ; ' ^-^ 

ES " . *Wheu asked to work with the equipment ajid text materials of the IS(\S course, (he 

OVCore-29 , ^ student chooses to show pi^Tsonal resppnsibility. for returning laboratory equipnvent 

, no longer needed to the pr04)er storage pluCes during the activity period by re turnin {^ 

.such equipmcNt and materials to the designated storage placets oh at least three- 



occasions whcivobsurvcd by the teacher or another designated obscrvct without his 
knowledge of beiiig checked. ^ 



When asked questions in the textbook; the student chooses to write in Wis Record 
Book hjs i^nswers to W% or mow of the questions in his teJctbook by cxhibitini^ the 
written respons^rs when the teacher spot checks to determine if he is doing so. 



ES 
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When working independently in the laboratory, tltpstudent chooses to show proper 
care and use of ISCS laboratory materials by usin^ the materials only'for their i^n- 
Lendeirpurpose or by rey^^uH^M P^'^'^^'*^^'^^ ^'^ ^^'^^"^ specific experiments witii 
thenu .whpl being observed without iiis knowledge by the teaciier or another desig- 
nateti |>cr.son on three or more'occasions. 
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' ^ : ' ' ^ ' y 

(ijven a^yartially labeled grid and a data table and asked to put. scales on tiie axes, to 
plot the data on the grid, and to draw :P\\\k of best fit, the student applies the pro- 
cedure for graphing dat4i which includes numbering tiie axes so tiiat each interval 
represents the same change in the variable and so that /tiie range of the data includes 
at least one-half of the scale, plotting tiie data^on the grid, and drawing a line of best 
f fit by c^onslrucling a graph on^wliicli the points are plotted to within U).2 major 
scale Units and on which the line of best fit is a smooth curve. 



ES 
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. Ciiven an ecjuation for a reactjon in which the products contain elements not present ES 
* in the original reaclants and asked if the reaction is possible and to explain liisan-* 01-Exc 2-1-1 

swer,thesludent applies the rule that in ordinary reactions, elements in the produvts 
arc- not diffefcnt from those in the react;ints by rcsinMuling negatively and to the ^ , 
' (Tffect that the reaction coidd not occur because there ari*-elenients in the products 
that are diffecent Ironi those in tlie reactants..^ 



(;iven a pictorial chemical equation and a list of terms from the ISC\S particle model . ES 

and asked to select from the eciuation those symbols which are examples of the 01-Exc 2-1-2 

terms in the list, the student classifies those symbols indicating only one kind of 

atom as representing elements, those synjbols -tiiadj^ up of more tliaiione kind of 

atom as compounds, the symbols of the starting substanc^^s in a ciiemical reaction as 

reactants. and the symbols of the new substancev formed in a chemical reaction^is 

products by selecting a symbol or group of symbolsTrom the cqtiatfon as illustrative. 

of each of the above notions. ^ ^ 

/ (iiven the equation for a reaction and a list of four inirported ways to increase the ES 
rate of tlie reaction and asked to^select from t4ie list the method that will not ' 01-Exc 2-1-3 

increase the rate of reaction, the studCMit appfles the concept that the rate of a re- 
action may bcMiicreased by increasiiiythe temperature; of the. reactants, l^y increasing 
the coiiciMitration of one or more of the reactants, or by adding a catalyst by 
selecting any statement that appJars which does not include one of rltv methods; 
[vho\c. 
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Given that burning is a chemical reaction of a material with oxygen and asked to 
explain why a specified substance must be heated before it will begin to burn in air, 
the student applies the concept that energy is often required to t^reak up combina- 
tions of atoms sp that a chemical change can occur by stating the effect of tl^at 
concept. I , t 



ES 
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Given a list of terms from the ISCS particle model and their definitions and asked to 
match the terms with their definitions, the student recalls that an element is'a sub- 
stance made up of only one kind of atom, that a compound is a substance made up 
of two or more different kinds of atoms, that a product is a new substance produced 
during a chemical reaction, that a reactant is a starting substance in a chemical re- 
action, that an ion is a particle With either an excess positive or an excess negative 
charge, and that a molecule is a particle containing equal numbers of positive and 
negative charge by matching terms and their definitions as above. 
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Given the temperatures of two substances before and after they are mixed and four 
statements about the relationship between the energy needed to separate the reactant 
atoms and the energy released when those atoms recombine to form the products 
and asked to select the statement that best describes the relationship between these 
energie^the student applies the concepts that if the temperature rises, the energy 
released^iH greater than the energy required, if the temperature is constant, the 
energies arc equal, and if the temperature decreases, the energy released is less than 
the energy needed by selecting the statement that agrees with the data supplied and 
with the concepts. n 
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Given a description of a «iituation in which a group pf people are proposing to a 
legislator a campaign to eradicate a certain species of animal in an area because it 
causes problems and asked to describe what information the legi.slatt)r should have 
in order to make an informed decision in this matter, the student recalls^ that in . 
order to determine the feasibility of a campaign .to eradicate a species from an area, 
one should know '( I ) how much damage this species causes, (2) the cost of the pro- 
posed program, (3) the input and output of the species so that an estimate can be 
made of the possible effects of Its eradication b*i other species, (4) does the species 
exist elsewhere, and (5) is the species an endangered species by responding with the 
effect of at least two of those notions. 



1 5 : 



Wlien asked to explain what ys ipeaiit by biocliemical oxygen detmnd, the student 
recalls the definition tiiat the biociiemical oxygen demand is the need for oxygen by 
living things by stating the ettect of tiiat definition. 
' 

CJiven a graph .of the size of\i population of niicroorganisms over time and a scries 
of graphs showing possible relationships between times and oxygen demand and 
asked to seleet the graph that best represents the'oxygon demand over a fleriod of 
time, the student applies the eoneept that the oxygen demand of a population of 
niicrQi)rganisms is direcMly proportional to the si/.e of the population by seleeting the 
graph with the same slope as the population-versus-tinie eurve. 

1 ^ . > ■ ' — 

Giveij the claim thatdhe color change of methylene blue in Activity 3-a was caused 
by the milk itself and nofby the action of the yeast on the milk and asked to 
describe an activity to determine whether H was the milk or the yeast and milk 
combination that caused the color change, the student generates a description of an 
activity which includes holding all the variables constant except one and using a 
control by descnbin^an activity which includes varying only the quantity of yeUst 
added whileliolding the other variables constant and. using a control sample which 
contains milk but no yeast. 
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(;iven a series of graphs'showing possible relationships between the oxygen demand 
of microorganisms when an excess amount of food becomes available to the micro- 
organisms and asked to select the graph which best indicates the relationship of 
'time and oxygen dcnuyui. the student recalls that when an excess amount of food 
is made available to an orgiwiisni. the oxygen demand increases slowly at first but 
then rises more and more rapidly by seleeting the graph that shows a line with a ^ 
positive, (X)nstantly increasing' slope. ^ 
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Given a description of a situation in which a small population of microorganisms 
(between one and ten) is placed into a large container of food and the amoui'ft of 
time required for the population.to double (doubling time) and asked to predict the 
si/.e >)f the population after some integral nuiltiple (/^) of the doubling time, the 
student applies the concept that the si/.e of a population of organisms doubles alter 
each integral multiple of the doubling time for that organism provided unlimited 
food is present by sUiJm^ the final population si/e^found by nudtijilying 2" times X 
(the initial population si/c). ' 
-i ^ ^ ■ 
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GiveTi four graphs of population si/.e versus time for a population of microorganisms 
and asked to select the graph that best shows how the si«e of the populaticp of 
microorganisms would change over time if afi unlimited amount of food'were sup- 
plied, the student applies the concept that tlW size of a population gfows slowly at 
first and tlKM^nK)re'and more rapidly (expoijentially increasing) hi the presence of 
unlimited food by selecting the graph that sAows an increase with time and is con- 

~^t» - 

cave upwards. . ^ . . 
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Given tliat a lake lias been 'polluted by sewage, that maijiy kinds of fish can no longer 
live in it,'and four statements about the fish and the lake and asked to select the 
reason that many kinds of fish can no longer live in the lake, the student applies the 
concc|\t^that many of the microorganisms which decompose sewage in a bddy of 
water use oxygen from the water by selecting tlie statement to the effect that there 
is no longer enough'oxygen in the lake for certain kinds of fish. 



When asKecl to explain a eause of the oxygen death of a lake or stream, the student 
^ A'yalls that the oxygen death of a lake or stream is e;iused by an increase in^ water 
temperature or by microorganisms using up most or all of the dissolved oxygen as 
they decompose biodegradable material that has been dumped into the streaiji by 
statin} ^ the effect of one of those causes. 



(iiven a situation in which a body of water polluted by sewage is to be sprayed ty 
J^ill off all the decomposers and asked if tjiis is*the best solution to the problem of 
pollution and to explain his answer, the student applies the concept^that decom-# 
po!>ers arc; necessary components of an environmental system which involves biode- 
gradable wastes by responding negatively and, in effect, that sewage will bW^t 
and that the best solution is to stop the pollution itself. 



ES 
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(liven a diagram and a description of a situation in which many fish live upstream 
from and just downstream from where sewage is dumped into a stream but fewer 
and fewer fish .are found as one goes downstream until finally there are no rtiorC . 
fish and asked to explain why this occurs, the student generates an explanation 
baseil on the notion that the microorganism^; that are decomposing the sewage are 
using up the oxygen from the water as it Hows downstreani and the progressive 
downstream reduction in the oxygen content causes the changes in the fish popula- 
tion by stating an explanation to that effect. 



ES Whyn asked to explain why many cities and towns that get their water from nearby 

02-Core«11 ^ sirtams have had to install more complicated and effective water purification plants 

to treat their drinking water, the student applies cither the fact that as the earth's 
population increases, increasing amounts of water are used again and again before 
they reach the sea, and therefore it becomes difficult tc^f remove all the undesirable ^ 
^ materials from the water, or the fact that new kinds of pollutants, which the ojd ' 
niethods do not remove, are being added to water by stating can explan'atjon that 
includes ohe of those ideas. 




ES (Jiven a situation in which some newly-pUmted seeds are regularly splashed with 

02-Core-12 • detergent water and iisked why such seedlings as appear are not as healthV as other . ' 

seedlings neitrby, the student recalls that detergents in Water interfere with the 
germination of seeds .and affect the hciUth of^jieedlings by responding to that effect. 



02 Core* 13 



(riven a description of an activity to determine the effect^of detergent on the germi- 
nation ol four different kinds of seeds other than radish seeds and a series of state- 
ments about the outcome of these activities and asked to s(,Mect the statement that 
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represents the best preclietioii he Cd\\ make from his activities with radish seeds, the 
student Vplie_s the concept that the results of activities involving one type of organ- 
ism suggest what might happen to other types of organisms but cannot be used to 
make exact predictions about other organisms by selectinf^ the statement which in- 
cludes'that notion. 



» When asked I'o describe an activity to determine whetiier the'presence of an insecti- 
cide in the soil affects the germination of a specific kind of seed, the student gener- 
ates a description of an activity which includes the ideas of changing only one 
vlfiTable at a time aird using a control sample by describing an activity which includes 



ES 
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those ideas. 



\ 



When asked to (kiiw hiodciinulahle. the student recalls the definition that biode- 
gradable materials are' chemicals which can be decomposed by arganisnis by respond- 
iiVj^ with the effect of'that definition. ' , " 



(liven a description of a lake into which biodegradable chemicals are being dumped 
and asked how biodegradable chemicals can cause the rapid decrease of dissolved 
oxygen, the student applies the notions that biodegradable chemicals serve as a food 
source lor algae and thus allow the algae population to reproduce rapidly and that 
the .excess number of algae and of microorganisms that feed on algae Wastes iises up 
the oxygen in the lake by stating that in effect. 



(iiven that the biodegradability of a substance is not a guarantee that it will not pol- 
hite'and a list of four purported reasons for this and asked to select the best explana- 
tion of how biodegradable substances may cause pollution, the student applies the 
concept tluit biodegradable substances while being broken down into simpler sub- 
stances may |)roduce an increase in food supply for an organism which then increases 
its populalioii (hereby drastically increasing its intake from and output \o the envi-. 
romnent by sele clhig the response which includes thai notion. . 



(liven a situation in which a cili/en claims that. he is not negatively influencing a 
nearby pond environment because of the care he lakes in using a nonbiodegradable 
pesticide and asked to agree or disagree with the position and to defend his response, 
the student applies_^lhe concept that iionbiodegradable pesticides do not have just . 
the desired posilivc-affecls on'the area ofi which they are used by respotuhng nega- 
tively and that nonbiodegradable pesticides are often carried otT by such carriers as 
rainwater which runs off the field, insects which consume nonfatal amounts of the 
IK'stilitle. "and wind-carried dust p;ulicles. 



"('iiven a diagram of a Ipod web and asked to stale the term used for the entire system 
and to explain what an arrow means in the diagram, the student recidls that a system 
of organi-sms diagramed to show which are input for others is called a./oo(/ wrh and 
that the organism at the tail of each arrow in eaten by (is input to) the organism at 
the head of each arrow by responding to that effect, 
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Given a description of a situation in which a factory dumps a nonbiodegradable 
chemical into a river, but a few miles downstream the chemical is found to be pres- 
ent only in. small quantities and asked to explain why this chemical seems to be 
cHsappearinj* from the river, the stu4ent applies the concept that many nonbiode- 
gradable chemicals are absorbed by living plants oHanimaJs or settle to the bottom, 
of the river by stating an explanation that includes both alternatives. 



Given a diagram of a four-level food chain in an area where a nonbipdegradable 
chemical has gotten into the water and asked to predict which organisms would ; 
contain the highest concentration of the chemical and Which would contairt the 
lowest concentration of the chemical, the student applies the concept thai the con- 



ES 
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02Coii|^2 



centration of a nonbiodegradable chemical increasesj^ the level of the organism 
in a. food web by stating tha't the organism near the topbj the food chain will con- 
tain the highest concentration and the organism near the bottom of the food chain 
will contain the lowest concentration. . . 



When asked what characteristics an ideal detergent would have, the. student generates 
the concept that an ideal .detergent would break down after use into harmless non- 
nutritive materials or would react with other sewage materials to be removed in 
settling basins by responding with one of the characteristics above or a suitable 
alternative. 
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Given his response either to Problem Break 4-4 or to Problem Break 4-5, which 
involves the use of a chemical that man is adding to tjie biosphere, its ef fects on an 
ecosystem, and a brief description of tlje U!jes of the chemical, and aske(l to defend 
or modify his arguments'both for and against .banning the use of this cbbmical, the 
student generates arguments both for and against bumning a chemical, based on the 
effects of the chemical on the biosphere, on the people who manufacture and use 
the chemical, and on how a ban might affect large numbers of people who depend 
on the products of the industries that use this chemical, by stating at least one 
def ense or modification of his position that the chemical should be banned and one 
defense or modification of his argument that its use should be continued. 



ES 
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Given the information that a particular reactive substance should be kept qold to 
retard its reacting and asked to explain the reason, the student applies the concept 
that increasing the temperature increases the rate of a chemical reaction by stating 
an explanation that includes the essence of the cbncept. 



ES 

02-Core-25 



Given the body temperatures of three different animals at two diffefent outside 
temperatures and asked to indicate for each animal whether it is warm-blooded or . 
cold-blooded, the student classifies those animals who'se body temperatures' remain 
relatively constant when the temperature of the surroundings change as warm- 
blooded and those animals whose body temperutures vary with thCtemperature of 
the surroundings as cold-blooded by correctly indicating whether the three animals 
are cold-blooded or warm-blooded in agreement with the classifications above! 



Given the informatioii.that a particular animal is cold-blooded, that its activity drops 
in cold weather and increases in warm weather, and that certain chemical reactions 
in the animal release energy to it and asked to explain why in terms of what he has 
learned, the student generates aji explanation of why the activity of a cold-blooded 
animal varies with the temperjiture of its surroundings by stating an explanation 
which includes the idea that when the temperature is low the animal is inactive be- 
cause the chemical reactions in its body occur less rapidly, releasing energy more 
slowly, whdreas in warm weather the animal is more active because the chemical 
reactions in its body occur moriJ rapdily. rele-asing energy more quickly. 



ES 
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When asked to define thermal death point, the student recalls the definition that the 
thermal death point is that temperature at or'above which an organism will die by 
stating the effect of that definition. 



Given a description of a situation in which fish die after being subjected to a major 
• temperature increase and asked to explain why they diedv the student applies the 
concept that for each kind of organism there is a thermal death point, a temperature 
at or above which that organism dies, by explaining the essence of the concept. 



Given a description of a situation in w.hich two types of fish are kept in- the same 
tank because they have the same preferred temperature range and asked to explain'! 
why only one of the types of fish dies when the temperature in the tank acciden- 
tally gets too warm, the student applies the concept that all organisms with a similar 
preferred tvmperature ri^nge do not have the same thermal death point by respond - 
mg to the effect that the iy^e of fish that died must have had a lower thermal death 
. point than the other." 



02-Core-27 
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Given a dc'scription of a situation in which a certain concentration of a nonbiode- 
gradable substance affects one species but not another and asked to explain why one 
organism is affected, whereas the other one does not seem to be affected, the stu- 
dent generates the concept that different organisms may have different tolerances 
for nonbiodegradable substances by stating an explanation that invt)lves that notion. 



Given a description of a situation in which an aquatic species is found in different 
parts of a body of water at different times of tlK\year and a list of four possible 
reasons for this change and asked to select the best reason why this change occurs, 
the student applies the concept that most kind§ of living things have a preferred 
ttemperature range by selecting the response that includes that idea. i 

Given that a certain species of fish requires a great deal of oxygen and asked whether 
this type offish is more likely to be found in cold water or warm.water and to ex- 
plain why, the student applies the concept that coldAvater can hold more dissolved 
oxygen than warm Water by predicting that the fislns more likely to.be found in _ 
cold water and stating the ess(^nce of the concept: ^ ' ' „ ' 



ES 

02-Core-30 



. ES 
02-Core-31 



ES 

02rCore-32 



ES 

d2-Core-33 



ES 

02-Core-34 



Given a series of graphs which purport to show possible relationships between the 
temperature of water and the amount of oxygen gas that will dissolve in water and 
asked to select the graph that best^shows this reJationship," the student applies the 
concept that increasing the temperature of« water decreases the amount of dissolved 
oxygen in the water by selecting the graph which slopes downward to the right (a 
negative slope). 



Given a description of two aquatic situations which differ only in temperature and 
asked to-predictln which situation fish would survive longer ifjhe outside oxygen 
supply were (iut off and to give two reasons for his answer, the student applies the 
concepts t^iat living organisms use oxygen faster at higher temperatures and that less . 
oxygen.dissalvesin warm water than in cold water by statipg that the fish will sur- ^ 
Vive longer in the cooler tank and the essence of both concepts. 
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Given a description of an experiment in which the oxygen consumption of a cold- 
blooded organism is measured at' various temperatures and four graphs showing the 
possible relationships between oxygen consumption^^and temperature and asked to 
.select the graph that shows this relationsliip best, t^ie student applies the concept 
that cold-blooded organisms use oxygen faster at higher temperatures by selecting 
the graph that slopes upward to the right (a positive slope). ~' 
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Wlien asked to define thermal poUutUw. the student tvealls tlie definition that 
tliernial pollution is the accumulation of heat in surface waters by stating the effect 
of that definition. , 



Given a list of five statements, four of which are possible effects of thermal pollution 
and one of which is not. and asked to select the statement whkh is not a possible 
effect of thermal pollutiDn. the student recalls tliat the effects of thermal pollution 
include increasing the B.O.U. of living organisms, decreasing the amount of dissolved 
oxygen in the water, killing some fish by raising the water temperature above their 
thermal death point, and driving some'fish away because the water temperature is' 
no longer witfiin jheir preferred temperature tiinge by selectinu the statement which 
disagrees witiva"!!^ of those.*^ - ^ 



Given a situation in which a permit is issued toj|^|ij^|^y4;compai^^ to pollute f^^r a 
short and Hmited period of*time and asked if the brevity of the pollution 't^ Valid , 
reason to allow this short-term pollution and to explainhis answer, the student ' ' 
applies the concept that pollution need^not last a long time in order to have lo^- 
range effects on the environment by responding to the effect that there -^xc limits 
to the amount of pollutants with which organisms can survive for even sffort periods. 



Given a description of two areas of the country which have equal amounts of pre- 
cipita,Uon, but whose vegetation is very different am:l asked to list three factors which 
might account fojUhis difference in vegetation, the student recalls that many factors, 
such as altitude, tetnperature, soil type, an{ount of runotT, population, amoun| of 



sunlight, and evaporation rate affect the amount -of water available for plants and 
therefore the type of plants that can pK)w_by lis/ng three variables including at 
least^wp of those given above. * ' 



Given that international or regional disputes are be|||ning t^o occur about water 
rights and asked taexplain why these did not occu^as .often in the past and why 
some people otpect that these disputes are likely to become much more vigorous in 
the futui-e, the student applies the concept that water use.hys increased rapidly and 
is expected to continue to increase nlpidly by stating in effect that there has been a 
rapid rate of incrt'ase in the amount of water used and. that this has meant that cer- 
tain areas are runnhig short of water and are attempting to get more water wherever 
they can. , . ► • 

(;iven transpirati4)n rate data for trees and grass and the possibility of using both 
kinds Q^' plants as deterrents to erosion and asked which he would reconl^iend for 
landsuii^ing a hilly area surrounding a new developmeitt with a water tablenhat is 
vsligfiflv low. the student g<^nerates the notion that solutions to practical environ- 
inenwf problenis are often compromises from among several sets of values by r^ 
sponding to the effect that a compromise be struck between trees for beauty and 
emsion control and grass for erosion control without the high transpiration rate. 



(iiven a list of terms related to the water cycle and asked to arrange them in the 
order in whicli they occur in the cycle, the student applies the concept that the 
water cycle, in part, involves'the following sequence: evaporation, precipitation, • 
runoff, and becoming part of a larger body of water, by arranging the items to 
reflect that sequence. 



When asked to give two dilTereijt operational definitions that could be used to de- 
tect and to measure plant growth, the student applies the concept that differeni 
operational definitions can be used to detect and measure a quantity as long as each 
operati()nal definition is related to the variable to be measured by stating two differ- 
ent operational definitions kn I'lant growth which involve changes in the plant, such 
as the distance from the ground to the topmost leaf, the number of leaves, or the 
maximum. spread^of leaves from the stem, and a way to measure the change. 



(;iven a description of a variable that might affvct the rate of germination and the 
growth of the plants that germinate and asked to describe an experiment that he 
could perform to determine whether this variable affects the plants, the student 
generates a description of an experiment that involves changing only the one variable 
ToTTeTivvestigated while holding others c('>nsta!]f by describing $uch an experiment. 
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Given a description of a person who has found one or two ways to keep from contrib- 
uting to air pollution and asked whether it is tfue that. this person does not contribute 
to the aii- pollution problem at all and to explain his arfs we r, the student applies , the 
concept that everyone is directly or indirectly a source of air pollution by responding 
negatively and with the essence of the concept or vi'ith examples to illustrate the 
concept. ■ > , 



Given a description of a situation in which a com Any has installed a filtering system 
in its smokestack to remove solid particles arfd asKed whether this factory can now 
definitely be classed as one which is not contributing to air pollution and to explain 
his answer, the student applies the concept that air pollution can occur in the form 
of solid particles, liquids, or gases by responding negatively and with the essence of 

the concept. | 

. _f \ '. — 
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When askedio state an operational definition ^ox solid-particle air pollution, based on 
the sticky-tape method, the student generates an operational definition for solid- 
partii le aif pollution which describes a procedure involving ex posing sticky tape for 
a certain period of time and then counting the particles in a unit area of the tape by 
stating such a procedure. . 



Given a list of, four results of air pollution and the option "all of these" and Jjsked to 
select the option which best describes, the effects of air pollution, the student recalls 
that air pollution can ( I ) incrcasif some human diseases, (2) damage crops, (3) weak- 
en OF kill animals, (4) discolor and damage clothes, automobiles, and buildings, (5) 
increase tlie rate .of deterioration of stel-l, rubber, glass, leather, nylon, paper, and. 
even stone, and (6) cause discoloration or peehng of paint by. selecting the option 
"all of these." . " & 
. Lii . \ ■ ———— 



r 



. - ■ 

Given the assumption that removing pollutants from factory output costs money but 
releasing them costs nothing and asked to write a reply t.o this assumption, the stu- 
dent applies the concept that. released pollutants cause costly damage to living organ- 
isms, crops^ and materials by responding with the essence of the concept and two • 
examples of the damage done. ^ 
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Given a graph showing the amount of pollution from each of several major sources, 
including mOtor- vehicles, and a reminder of the relative sizes of each of the sources 
and asked to explain why motor vehicles are the largest producers of pollution, the 
student applies the concept that although the pollution output of individual pro- 
ducers is"very~small the total output of the producers may be of catastrophic propor- 
tions by res£ondin£to that effect. 

i ' - — — ' 

Given a list of five combustion pi^oducts-emd asked to indicate which of the products ES 
is not a major pollutant, the student recalls that the products of combustion consid- 03-Core-5 
ered to be major polluUuits include'carbon monoxide, unburned hydrocarbons, nitro- 
gen oxides, sulfur oxides,'and solid particulates by selecting the combustion product 
listed whicli is not one of those. " ' 



ES 

03-Core-6 



ES 

03-Core-7 
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ES 



Given a description of a Situation in wliich a person wants to move to the country so 
that \\c can escape air jisBllution and asked whether he will escape air poUutiQn en- 
tirely by doing so and to explain his answer, the student applies the concept that no 
area of the world is free from air pollution by responding negatively and that*one 
will not escape air pollution by leaving a city because air pollution is worldwide. 



ES 

03-Core-9 



Given four graphs of population si/e versus^time and asked to s^Mect the graph that 
best illustrates a severe population explosion, the student classifies the curve whose 
slope increases most rapidly as the curve showing a population explosion by select- 
ing the. graph whidi is concave upward. . . ^ 



ES Given.a table showing the number of births and deaths in a population for three 

03-Core-10 consecutive years, the births tor the fourth year, and the deaths for the fiffh year 

and asked to supply the number of deaths for the fqurth year and the number of 
.birthsjbr the fifth year so as to produce a constant population for those two years, 
the student applies the concept that a population remains constant when the number 
of deaths equals the number of births by supplying the missing data for both years so 
that the number of births for each of those two years equals the number of deaths 
for that- year. ' Y 



ES 

03-Core-11 



Given a graph of the population si/e of a type of organism over time and a descrip- 
tion rof a situation and asked to indicate the first point in time at which the number 
of births equals the number of deaths, the student applies the concept that when the 
number of births equals the number of deaths in the population, the population^si/e 
remains constant by indicating the first period of ;time at which the curve is^arallef 
to the time axis, to within ^one-fourth of a week of the accepted time. 



ES 

03-Core-12 



(iiven four different graphs of population versus time and asked to select the graph 
which best indicates how populations of plants and animals change with time, the 
student recalls that population studies of many plants and "animals indicate that aa 
S-shapcd curve is typical of changing popuhition by selectinjj: the graph showing an 
S-shaped (sigmoid) population curve. 



ES When asked to list four variables that could limit the si/e of a nonhuman population, 

03-Core-13 the student recalls that the variables that could limit the si/.e of,a nonhuman popu- . 

lation include the presence of<lisease organisms, the presence of wastes and poisAns, 
the availabiJity of food and necessary gases, the presence of man, and the availal;)illity 
\ of space by stating four variables, at least three of which express those notions. * 



ES ^ Given that the human population has recently increased at a rapid ratcf and asked 

03-Core^14 what variables man haslcarncd to control to allow such an increase,, the student 

generates the notion that disease, disease carriers, sanitation, food storage, and" food 
* - production are variables that man has learned to control which have allowed the 
present population explosion to occur by listing lit least two of the vaYiables above 
, or examples of them. ' 
— I ' »- , . ■ , , , I • — ' ■ 
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Given his response either to Problem Break 8-1 or to Problem Break 8-3, both of 
which involve the use of a chemical which man is" adding to the biosphere and its 
effects on an ecosystem, and a brief description of the use of tif chemical and asked 
to defend or modify his arguments both for and against banning the use of this chem- 
ical, the student; generates arguments both for and against banning a chemical, based 
on its effects oifle biosphere, on its effects on the people who manufacture and ase 
it, and on how a ban might affect large numbers of people who depend on the prod- 
ucts of the industries which use this chemical, by stating at least one defense or 
modification of his position that th^ chemical should be banned and one defense or 
modification*DfViiis'argumenHfh3rits use should be continued. 

Given his response to Problem Break 8-2, which involves an industry (a potential 
. polluter) which builds a plant in a financially poor siate, thus increasing employment 
and the state's tax revenue, and asked to defend or modify his argument both for 
arid against bringing in such an industry,' to defend or modify the limitations he 
would place upon such an industry, and to defend or modify his argument for sup- 
porting or not supporting such an industry if he were a member of the state legisla- 
ture! the student generates' arguments both for and against permitting si^ch an industry 
tq locate in the State, based on the effects of the industry on employment and the 
state's tax revenue and on the industry's polluting potential, by stating at least one 
defense or modification of his argument that the industry should be allowed to 
locate in the state arid one defense or modification of his argument that the industry 
should not be allowed to locate in the state.' \, ' 



i k 



Given the total world population on a certain date and the birthrate and death rate 
in individuals per day and asked to calculate how long it will take the world's popu- 
lation to reach a specified size if these rates are nuiintained, the.studcnt generates 
the proced.ure for determining tlie time required for the populatioffto reach a cer- 
tain size by subtracting .the current population size from the specified future size, 
dividing this total population increase by the difference between the birthrate and 
tiieileath rate, and stating the time he calculates, using the procedure. - 

■ 

Given one chart showing current birthrate and death rate and two charts showing 
conditions for a constant population: one of which shows an increased death rate* 
anci the other of which shows a decreased birthrate, and asked which of these situa- 
tions would a more desirable solution to the population problem and to exphun his 
answer, the student generates an explanation based on the idea that^ reduction in 
the birthrate would create less human misery and suffering than allowing an inercase 
in the death rate by stating that lowering the birthrate would be more desirable and 
an explanation based on that idea. 



When asked to state the relatignship between a temperature inversion apd an increase 
in air pollution at the earth's surface, the student recalls that a temperature inversion 
•increases the concentration of air pollution by preventing the normal vertical mixing 
of air and trapping the pollutants near the ground by ^sgondm^to that effect. ^ 



ES 

03-Exc 6-1-2 



When asked to state a majcfr cause of temperature inversions, the student recalls 
that a major cause of temperature inversions is advancing fronts-l?y responding to 
that effect. * ^ ' - • 



ES . 

03-Exc 6-1-3 



03-Exc I 'l ^ -^^ 



ES 

03-Exc 7-1-2 



Given tour graphs showing r^^fationships between air temp^tatiire and altitude and 
aske^ which graph representV the normal relationship between altitude and tempera- 
ture an^d which represents a temperature inversion, the student appffes the concepts 
that the temperature decreases as the altitude increases and that in a temperature 
inversion, tjie tcmperatufe d>?creases, then increases, and then decreases again- as 
altitude increases by selecting the graphs which illustrate correctly the relationships 
indicated by the concepts above, - . ^ 

Given a list of varialiles, two of whicli directly intluence the size.of a population, 
and aski|d-tp select all the variables that directly intluence the size of the population, 
the studen4 recalls that the variables which directly intluence the size of a population 
include the birthrate, the death rate, the rate of immigration, the rate of emigration, 
and the food supply by selecting both variables' from the list above which occur in 
the question. 



Given a table listing the conditions of three population e 
those of Dr. John Hmlen's experiments on mice popu 
possible birthrates and^death rates and asked to match 
with the experimental results, the student applies the cone 



ts analogous to . 
e listing the 
nditions 
ts that an openVsystem 



ons and a 



'xperimental 



with a limited food supply rejiults in a higher birthrate than death rate, that 
closed system with a limited food .supply results in a low birthrate which is equal _ 
by the death rate, and that a closed system with an unlimited food supply results in 
a hi{!;h birthrate and a high death rate by matching the experimental conditionsio 
the experimental results, in agreement with those concepts. 



%■ 



ES 

03-Exc 7-2-1 



Given data about the atmospheric composition and temperat\ire range offtwo imag- 
inary planets and asked whether they would be suitable for human habitation with- 
out special support equipment and to explain his answer, the student'applies the 
concept that if a planet is to .be suitable for human habitation, the temperature range 
on at least part of its surface must be between 0°C'and 1 00°C if there is to be a 
possibility thafiliqufd water is available and its atmdsphere must contain oxygen by 
responding negativelV and with'the essence of the concept. ' 



ES 

03-Exc 7-3-1 



Given the assumption that there is no change in the life span of the indtviduiil and 
three graphs of population size as a fune4ion of fi!ne,,one of which shows po))ulation 
increasing, one decreasing, itnd one remaining almost constant, and asked tb indicate 
for each graph whether a tamily in the population averages fewer than two children, 
exactly two children, or more than two children, the student applies the facts thatv 
assuming there is no change in the life span of the individual, a family with fewer 
than two clj|(ldren results in a decline in population, two children results in an almost 
. constant population, and a family with'more than two children results in an increas- 
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ing population by indicating the average family size which is in agreement with a par- 
ticular gr^ip^ in accordance with the above facts. 



. Given 3 graph of ho\y human life expectancy has changed' in the United States since 

1920/Withan exte?isioh:,Of the curve to indicate-a possible decline iniife expectancy ' 
' beyond the Icriqwn^ata, atid asked to state reasons' that might cause a decline In life ' 
' expectancy during the next fpw decades; the student generates an explanation which 
includes thejideas( l> that Increased pollution may cause a decline in^ife expectancy, 
.(2>that increasirigly crowded conditions may facilitate the spread of djseasevS, or • 
(3) that' crt>wded*conditioni{ might cauW increased violence "(as they do ip mice) by 
stating an explanation including at least one of those jdeds. . 



/Given a grapji'bf life expectancy since 1200 A.D, and asked to predict the life expecj- 
anoy in the 'year 2 1 00 A.D. ahd to st-ate Why his prediction is likely to be inaccurate, 
the student applies the concept that predictions based oii extrapolations' beyond * 
known data are not likely to be accurate because of the e(fects,of unknown variables 
by "bredicftng- a Ufe expectancy -and stating the essmice of the conbept. 

• Given a de^icription of a situation in wliich a person who worksii| a noisy environ-, 
merit notices that ajter he leaves work he has difficulty hearing for a little while artd' 
asked to explain vvhat might be the cause of this, tlie student generates an explana- 
tion based on the idea that a noisy environment may cause a temporary Rearing 
reduction by stating an explanation that includes that ideaf , * , ' 



ES 

03'Exc 7-3-2 



. . E$ 
b3-Exc 7-3-3 



E? 

03-Exc 8-1-1 



Given an operational definition for hearing index and folUr graphs showing possible 
•Tclationihips between a person'ji'age and hearing index and asked to select the graph 

which best illustrates this reiationshif); the student applies thp facts that hearing loss 
. usually begins in a person about age t\yerity-five^and that the' rate of loss increases ^ 

with age lifter, that by selecting the graph which illustrates those facts. ^ 



ES 



03-Exc 8-1-2 



"^en a^ked to define system, the stjudenf recalls the definition that a system is Sev- 'WB 
oral pbjcetj.jeoinponjnts) that influence each other by stating the effect of .that 01-Cbre-l 
definition. . . / . . / ♦ . 

Giverl <| diagram atnd a set of operations' descriptive of a system , and asked to name WB 

thc.stimulj ijnd responses and to explain how they function as a negative feedback' ' .0l-Core-2 

system, the student a^ppUes tlie concept that a negative feedback system is a set of . * • K 

Cioniponfentii whicb influence each other in such a Way that the response of tht sys- ' ' . , \ 

turn to a stimdlus i^ the opposite of the change produced by the stimulus by naming 

' . Ill * . — . * 

^uch stimuli and responses in the systeYn and explaining with the effect of the concept. ' . ^ 



Given a grapli^of the variation of a variable that is controlled by a negative feedback WB 
system and asJked to rcad.thc set point of the detecting mechanism, the student 01-Core-3 
applies the concept that the set point of tlic detecting mechanism of a negative feed- . 
back system is the mi^poijit between the maximum and minimj^un fluctuations of r 
tlie system by> reading the set point to within tO.S^C of tlie midpoint between t4ic • 



maximum and minimum valued of .flie variables. 



Given a description of how thp t'empeiaiurc-cOntrolHng mechanisni gt a refrigerator - ; - VVB 

works-and a serj^ gf graphs sho\ying.possiblc temperature variations in the fefrigcra- ^.^ ' Ol-Core^ 

tor o\H time and asked to select the graph that best indicate;; how the temperature ' ' . . 

would vary inside a closed-refrigerator, the student applies the concept that a vari- . - 

able which is controlled by a negative feedback system fluctuates around a set point 
in a regular manner by selecting the graph that shows this rel^tiogship. 

: : — ? r — " ' 

,Whun askecj to predict ohe thing which might happen if a thermostat caii no longer . WB 

detect tenvperatuJrc ctvanges.imd send messages to the furnace and to explain why it . .-y . Ol-Cdre-B 

would happen, the student applies the concept that;a negative feedback systejn • . 

detects changes in the variable being. controlled so that the valu^ ^f that variable does , . * . ' ' • ■ ' 

not become too large or too small by stating in'efteet eitlicr t^at the roam will get — - \ 

very hot because the therinostat does not tfirn the liirnace oft^'or that it;will gct eold 

because the thermostat does nt)t turn the furnace on. ; * ' i * ... 'v*- 



Gjveu that the number of calories equals the niass-{griim5;y^^^^^ _ ^ . v . . WB 

in temperature, the mass of water in grams, and the initial and ^nal (emperataires of . \ ; , Ol-Core-6 
the water in degrees C'efeius and asked to eaiculafU the junnber of t^loricii.required to ' 
heat the. water froln one temperature to the other, the iittideftf applies the formula 
to the given data to deteririine the number of calorics required by m^Ulti^lyigg -ttie * 
mass of water ip grams, tiiiics-tiic ,tojnpelaturexliuiigc.iti ."^CjMu U-iift^rtinj g-tSe^ 
act oi" the t^o vanablcs.as the nu«jbu;r of calorie? needed. , \ * ' - 



When askeij to give an operational definition of caJoru\ the student recalls the oikfa- - ' . / WB 

tiom^l definition that a caloric is the amount of heat required to raise the tempera-* Ol-Cwe-? 
ture of one gram of water I ""C by stati ng the es.sj^icc of fli^t definition. . . 
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WB 

01-Core-8 



When asked to state the number of calories that equals one talofit, the student; 
recalls that 1 ,000 calories eqiiol;.;!;. C^alOr.ifi by stating that 1;000 calories. equal ^ 
1 Calorie. " ' ' ' ' ■ 



WB Given.a hst of thirijgs that purport to happen to the energy in food inside the body 

OVCore-9 and asked to select the best description of what happens to the energy in food which 

has been eaten, the student recalls that the energy in consumed food can be used by 
, the body to keep the body temperature coii^ttmt or for doing work or that it may 

be stored as fat by sfelectit^g the answer that includes all three of those. 



WB 

01 Core-ID 



When asked to name two things, th.a,t,a person van do if^lie wants to lose weight Nvith- 
out taking drugs, the'stude'nt recalk that if a person wants to Idse weight, he can 
either decrease the amount of food energy he takes in or increase the amount of 
work hi; does by responding to that effect. ' . ^ , 



WB 

Ol-Core-11 , 



(Jiven the energy equiyalent of a poUnd of stored fat,, the daily food energy input of 
*smirticular person, and the amount of eneri^y liis body uses each day for doing work 
aiuTnJt temperature control and asked to calculate how long it would take that per-' 
son to gain or to lose fiyc; pounds of weight, the student ap|>iies the proceuure for 
de^termining the amount of time it takes<i person to gain or to lose acertain amount 
of weight by subtracting the number of Calories used each day from the. food energ^y 
input to determme the dilferenccV dividing the product of the nUmber^of ( -alories 
per pound ol stored fat times thq number of pounds he wants to lo!>e or gain by that 
difference, and reporting the timVin days accurately to within 1 1 0%. . . ^- v,. 



WB ' * WJien asked ttvexplain why most diet plans suggest that the, dieter eat ii Variety of * 

01^Corf-12 different kinjds of food such as leafy vegetables, meats, yellow vegetables, and fruit 

' ' , ' whenJiVinRro-rediiceiiisCalorie input to lose weigJit, the student- applies the con- 

. ^ cept that nutrients such as vitamins, minerals, and prpteins »re just as important as 
tlie luimbcr of C alories in |;ood by stating in etject that a vafioty of Ibod is suggested 

' ' tofOnsiire that the dieter receives enough.of jfliQ.other necessary nutrients such as ^. ' 

; " : v; vitamins;.''minerals, and' proteins. 



WB . 
01 -Core- 13 



Ciiven limple opportimity to work with mateVials on a lakiratory activity X)f more 
Hhan one day s duration and asked to observe the cleanup period at the appropriate 
tiirte! the student chooses to close the lnboratoi*y activity period promptly upon 
r^jveiving. notification of (he* time by immediately ceasin^^ _• 
retujrning mat/rials in Usable, clean condition tastorage places^^jid partieipajiing 
: jluw.oikiifi!aaJc>muft^ separii.t« p,c^aHi.Ou?> wllcfiMinit:M^scirygd by .„ 

the teaeher wiflrout^his knowledge*- . . 



WB ^ 



.When'askcHl to \york, in the lafioraf ory with fellow studcnf?^, the student eh ooscs to * 
cooperate with, fellbw^student.s in the laboratory^ being P^Jjte,. AV<iHLir^ ^ his turn, 
being orderly when movin^about, and obyi^jng the right of his classmates to' Work 
- witTToMt being Ufniecessarily disturbed, when observed without his knowledge by the 
t^Iicher or another designated person pn at leasi three occasidn^. 



When asked to work with the cquipnteht andvtext^materials of the I5CS coufse> the * ; WB 
student chooses to *Hbw personal responsibility .for returning laboratory equipment ^ O1-Core-15 
no longer needed to the proper storage places during the activity period by returning 

' siich equipment and materials to the d^^^ : ^ • 

sions when observed by the teaohe; or another dojiign^tcd'ObseiVei^ without his know- ' . 

' ledge of being checked, ^ ^ 

— ' — ' r ' J • .. . • 

> 1 • '.- ■ ■ ' r ' ' . ■ , ■ ' I — ■ J '- ^ ' ^ ■ ■ ' ■ " V" ^ '■ — ^ 

y/hen asked quef^tions irt the textbook, this student chooses to write in his Recoiled ■ - , ■ > \ WB 
Book his answers to 00% or more of the qiicsticins in his teXtbook by exhibiting the ' Ol-Core-16 
wriHen responses when the teacher spot. checks to determine if he is doing so; • 



When working independently in the laboratory, the'student chooses tashow proper . ^ , WB 

care arid use of ISCS laboratory materials by uffing the material^ only for theirin- \Ql-Cort^t7 
tended purpose or hy ^fequcsting permission to do other specitic experirtients with ' m ; ' 

them, vyhen being observed without his knowledge by the teacher or another desMg- /./ ' J/ 
nated person on tjiree or more occasions.. * ' \^ , 



Given a list of five unit?; of measurement includitig the unit 'calorie and asked to ; WB 

^choose from thein the unit in which heat ejnef;gy is measuredv the student recalls that • 01-Exc W\ 

the calorie is a unit in whicli heat energy is measured by selecting calorie. ' - , 



Given four possible conciusioris.for the activity iii wjiith water was heated using- ^ WB 

burning marshmallows and burning peanuts ^and askdito select the best possible con- ' * 01-Exc 1-t-2 
elusion* the student applies the concept that findih/that a variable ditTers in two. 7 v " 

Objects does not nidicate tliat all objects differ ijj/ni^ variable by selecting the coiv 
elusion which expresses th^il notion. 



Given a specified number of calories and askefl how mai>y Calories that number rep- WB 
resents, the student applies the relationship tfiat 1 ,00Q calories equal I Calorie by - ; Ol-Exc M-3 
reporting an answer that is -ULOOOth of the|uimber of calories specified. 

' ' f y " ' ' * " 

Given a list of foods identified as containing Ijostly tarbohydrates, fats, or proteins ■ . ' ' , WB- 

and asked to select the food he woyld want nh^t to avoid if lie were trying to reduce 01-Exc 
his Calorie intake, thtj student applies the conifcpf that gram for gram, fats contain 
more. Calories thim carbohydrates or prciteins ^y selecting the food that is mostly 
■. fats. • . ■ . , .... 



; ; 2 Givert a description ot^the same food prepared ij^thrce different ways and asked to ' '.' - • ' WB 



seloc t~ wh i c Iv /li c t li od P f pre para t imi rosyTtlTiii Hi via rgcsT nuTrH)!^ r^oTTalb rTesli mTfo" 
explain his answer, Ihe student applieslifie concept that the method by which food 
■ is prepared affec'te the number of Calories it contains by i^electing the fried form of 
tl^.food and explaining in effect that of the thtee methods Of preparation, frying 
introduces Calories through the.addition of fats and oils- ' 



ERIC 
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■ , r • ■ It ' ' i , ■ ■ I' V ■ V • 

WB CiivcMi.the statement that a person has a Well-biilanced diet and asked if well-balanced 

1-2-3 . ' • 'diet means only that his Calorie intake is. bbing counted aiid 1:6 explain his answer, 
thv student applies the concept that other things such as vitamins, minerals, and. 
protein art* involved in. a well-balahced diet by responding neg^atively and with that 

..• , •■ notipn.;-.'^ ■ . . " ■ ■■ ■•■ ' ■ • • . 



WB Given appropriatif data and a section ot an activi ty-calonVbpdy weight chiSrt similar 

OVExc 1-3-1 , ' to the one on page 1 04 and asked to calculate the total number of Cxflories li^ed.by 

' . the person dufing the tinie represented and to show his work, the student applies the 

. . 'procedure for calculating the total number ofCalories used by a person m perform- 
» ing various activities by multiplying the tinVefin hours) by the number of Calories * 
. * used peiipound of body weiglit per hour by the body weigltt in pounds for eacfi V 

■i activity, then sumniing the Calories; lised for each activity to determine the total 

/ J number of Calories Used, und ret¥).t:tin^ the total number, of Calor^ejv correctly within 



When asked to explain wliy»a control had to be us6d when investigating the effect of 
the cigarette-smoice Solution on the germination of corn seeds, the student applies 
the concept that controls are necessary in fnpst experiments to determine whether 
. the.Qbserved effect is associated with the treatmenf or whether it would occur any- 
way by responding either to thdteffectvor with an eXitmple of another variable which 
coirtd have affect^ thiJ results. , \.c ' 



WB 
02^or6-1 



When asked to.list three chemicafs or types ot chemicals in^igarelt^'s^pk^, the 
student recalls that th(; chemicals in cigarette smoke include nicotine, cancer- 
producing substances, irxitants, carbon monoxide, and. arsenic by listing three of 
those five. . / » ^ \ . . . 



WB. 



Given three diagrums of cpithtMial tissue from people's windpipes whic^ , v ' <; WB 

damage, minor damage, and mdjor damage and the three labels ''nonsmoker,'' 02-Core-3 
''moderate srnokCr,"^ and ''heavy smoker" and asked to match th^ labels with the >\ . ^ 

diagrams, the student recalls that the'i\itiotint of.damafee to the epithelium of a ' . ■ ^ 

person's windpipe is proportional tp the'amount he smokes by matching the dia- /, . ' * 
grams with theif labels correctly. * Hj^,. 



•Given. a list of five possible effects of smoking on the body and asked to select the 
one effect that smoking does not have, the student recalls that smoking has the 
following^effects on the body : ( 1 ) it causes the epithelium of the windpipe to 
become thicker^nd contain more and larger goblet cells, (2) it. reduces the number 
and activity of .the cilia in the epithelium of the windpipe, (3) itMncreases the miicus 
and the chances of having a cough or other respiratory problems, (4) it causes a loss 
in the control of cell production iji the epithelium, (5,) it tends to break down the 
walls of the^.air sacs in the lungJi,.(6) it increases the heartbeat rate, and (1) it 
increases the breathing rate by selecting the effect which contradicts one of those , 
listed. ' 



WB 
02<:ore-4 



Given a situation in which hvo variables hicrease together hut are not directly re- 
lated to each other and asked whether this proves that a change in one variable 
causes a change in the other and to explain his answer, the student applies the con- 
cept that the fact that two variables are associated and increase or decrease together 
dees not prove that one causes the other, as unknown or uncontrolled variables 
may also be involved, by responding negatively and with the ejisencc of the con^^pt. 



WB 

02-Core-5 



Given four statements about the death rate of people who smoke and asked to WB 

select the statement that is not trije, the student recalls that the death rate and ' z 02-Core-6 

diseases of the respiratory system are increased by smoking by selecting the state- ^ . ' 

frtent which disagrees with one of the following: < 1 ) the death rate due to lung 
' cancer nicreases the mpre a person smokes, (2) srhoking increa>;es the chances of ; ' 

dying from a number of diseases such as bronchitis and emphysema, (3) < 
vcancer of the voice box, mouth, and throat increases with increased smoking, (4) the. ' • 

death rate incjeases the more a Smoker inhales, and (5) the death rate dec^teases ^ 

slowly for people who stop smoking. , . . / , 



WB 

02-Core-7 



When asked tp state an operational definition ff>x physical dependence, {\\^ stude^nt 
recalls ttie opeir^tional definition that physicaK^tependencj? is indicated by tixe with-, 
drawal reaction to stopping the use of a drug and the amount of'dependence is meas- 
ured by thb extent of the withdrawal reaction by stating ttie essence of^the^defini- ^^ 



tion. 



WB " ' When asked to At^\m psych<)lopcal dependence operationally, the student recalls ■ . 

02-Cor^-8 . the operational definitidn tluit psychological; dependence is indicated by a mental - 

craving for something When- theive is rib ptiysifcal need for it and is mea^iuted by tfie v 
extent of lhe craving by stating tl}e. effect .(>^that defiilition. 



* WB 

02-Core-9 



Given a description of two personsJone physically dependent on a drug and th<^ 
other psychologically dependent on a dru^, and asked to indicate fort.ieach "cjescrip- ^ ' 
/. , tion whether the de^ndence is p^cUolpgicat'oriphysiqaJ and exjplaln the'^reason foi" 

V * \ ' . ' his answer, the student applies the concept that a person physically dependent on a 

drug would kiffer a withdr^iwal illness when he stopped using the drug ^nd^ that a 
■ .person pj^y biologically d'ept^hdent on a drug has a mental craving for'it;but^ body 
*^ doesnOt require the drug for normal functioning/by st a ting the ' t y pe o f . d e pen d e n ce 

. ' correctly in both cases and the essence of the- applicable- concept. ' 

WB Given udescription of a situation in whicji a pregnant woman is advised not to use 

02-Cor^-10 a certain drug until after her baby is born ilnd asked to state hie reason that pregnant 

women should not use cerltiin drugs, the student generates a n expianatiQU baspd oh 
the idea that the drug may affeCt the unborn infant by causing Jt (o become physi- 
cally dependent oh the drug or by effecting its developmeiU by stating a n dX:pIana- . 
tion that' expresses at least one of those idi:as. . ' / / 

' ' . . ■ ■ ' . ■ " ■ 

WB Given a description of the physical effects of a drug (Ijh tt body'^yster)i and asked ' 

02 Core-11 , to diagram and label a possible negative..f^cedback system that might not work when . 

this drug is taken, the student applie s the copv^pt that a negative feedback system 
" contains at least one defecting mechani?«h, a messag^'component, and.li controlling * 
.component, all of which interact so that when a stimulus is imposed on the system, 
the system reacts to counteract, the etTec| of the sti muftis', by dilagraftiing and • 
labelhiga negative feedback system, in agreement with this cOhj^ept, which may , 
eauseTiie physical symptoms if the system did not operate correctly/ 



WB 

02Core-12 



When asked to list "two different ways of sending messuages in the human body, the 
student recalls that messages may be carried in the human body chv*rojcaljy or ^ 
electrically stating bc^th w.ays. * - : , 



-'J. 



When asked to explainjhe difftjrcnce between drug use and drug abuse, the sty d,Q>tt 
generates an explanation to the effect/that drugabusQ refers to u^ing drugs urf- 
neccj^ia^^ without or beyond medically recommended- dosages, whergas driig 



WB 

02CoreO3 



use refers; to 
or wlMfare.by stating 



using drugs Within medically rei^a^mmended limits to aid qne's health 
stating an expUnation that iil^Uitles those idfcas. [\ . 



ERLC 



34 



v-Giyenahetfcfms.(r//. tissuf;, OK$an, and organ system^trnd asked io arrange them in 
orderof increasing complexity from simplest to most complex^ the student recalls 

.. th^at a cell is the simplest unit, a tissue is composed of many cells, an organ is com- 
posed of several different types of tissues, a^id.art brgan system is made up of several 
orgiins by listing the words in the following order: cells, tissue, organ, and organ 

; system.. ; . ■ . .. .... ' 

When.askcd 'to explain why it is necessary for most plants and animals to be com- 
■' posed of inany different klrtcft of cells instead of just one kind.of cell, the student 
rcoatls that there are many different kinds of cells because cells in different parts of 
the plant or ammal mitst do different things by i;esponding to that effect; 

• *- .. - .■ ' V 1. 

■ - 1 — I , I - I « y 

"^hen asked to list three advan^tages of.att-interview over a written questionnaire, the 
student recalls that advantages of ah interview include the facjs .^hat (1) sometimes 
people will say more than they will write, (2) movemejits, Iq^ks, or tones of voice 
may give clues about what a person is rpdily thinkifig, and (5)'in Jin interview a 
person can be asked tcMiwliil^^oi)***^^^'^ o*" 8'^^ ^^^^ information by listing , 
three advantages, tyJ^of whkh express the essence of statements above. . 



When ask^d to explain why compatiies which take surveys of public oiflnion train 
their interviewers to ask exactly the same questions in exactly the same tone of ' 
voice, the student appliV the concept that in any data gathering it is necessary to 
,conLr61all extra'iie,Qus variableji that might affect the resurtS'(data) by stating the . 
effect of that concept. 



When asked- to explain why many surveys use written questionnaires rather than,. 
:.. interviews, desi^ite the advantages of a^antervieW, the student recalls t^hat questjon- 
i niiires are often used because they make it possible to contact a larger number of 
• people more qiiickly and nioreciieapiy'thah is possible using personal interviews by 
re'spoij^dHig to that effect of with any other advantage that he can defend. 



(JiVen a four-item qiiestionnaire which includes a request for the respondent's name, 
one ambiguous question, one question with very biased wording, and one multiple- 
choice question with overlapping or-missing categories and asked to improve the 
construction of the questionnaire, the student applies the concepts of good ques- 
tionnaire construction that ( U an anonymous questionnaire is fnore likelji to be 
' answered and provides a better measure of a person's feelings than one which is 
signed, (2) the questions, should use citar and simple language so that word,s and 
ideas cannot be misunderstood, (3) the questions should never indicate the preferred 
afiswer. and (4) multiple-choice questions should provide an unambiguous response . 
f(^r every possible type of respondent by improving a questionnaire so that ft is in 
agreement with at lc,ast. three of the four concepts. 



(Jiven a schematic diagram of the hiiiiian circulatory system with arro,>vs indicating ' 
certain parts and asked to name the parts i^jdicatpd, the student idlMi titles the major 



parts of the human circulatory system by naminj^ correctly the heart, lungs, veins^ 
arteries, and capiUaries. s , . ? 



WB Given a schematic diagram of the human circulatory system with parts identtfied by 

2-3-2 letters and asked to indicate the path of blood flow through the body starting with a 

• j ; particular part, the student recalls the general pattern of blood flow through the 

body by listing the letters that correspond to the following sequence of parts begin* 
, * ning with the part initially indicated: blood flows from the veii>s to the left auricle 

of the heart, to the left ventricle, to the {)ulmonary arteries, to the lung«, tp the 
right auricle, to the right ventricle^ to the urteries/to the^:apiilaries of the body, and 
\ back to the veins. • ^ / 

< ' , • ; ■ ' , _^ 

■ ■ ■ I J . • .. 

W9 ' When,askcd to give two reasons why the red blood cells are so important to the 

02-ixc-2-3-3^ < functioning of the body; 4he student recalls that red blood celfji carry oxygen from 

the lungs to the rest of th(yt)ody cells and carry carbon dioxide from the body cells • 
to the lungs by responding to that effect. ' / - . , . 



Given a senfence using d'c'/^/'e.wa^/ in the context of drugs and^^^^ ' . WB 

depressant, the student recalls the definitioji that depressants iire^ chemicals .uj|jBd'tQ.> ■ 03-C.orer-1 
slow down th« rate of functioning of the bodj by stating the. effect of the defmitiofi. " ' 

.When aKked to describe two symptoms experienced by a person w ' WB 

'depressant, the studenf recalls that a depressant causes slower breathingy slower • / > 03-Qpre^ 
reaction i-ates, shirred speech, trouble concentrating, decreased coordination, slower 
heaVlbeat, lower blood pressure, and poor.emotj.onal control by listing at least two 
of those symptoms in his respohseV" > , , * 



Given a list of erfccts'of drugs and asked to indicate those which are effects of ' . . '= ; ' WB 
depressants which might cause a physician to prescribe them„tM student recalls that ' 03-Cbr6-3 
depressarits are sometimes prescribed by doctors to relieve.severe pain due to heart 
failure, heart attack, and cancer; to reduce, the tendency to cough; to prevent 
epileptic* seizures; to redlice restlessness; or to lowerjiigh' blood pressure, by select- 
ing any two of the three of these effects that occur.iii the cl^icck. /, 



Given a graph showing the stopping distances of a foxr as' a function pf speed . a ^ WB 

graph haying two curves, one showing stopping dii>tanceti fo[ a driver before and one 03-Cor6-4 
showing stopphigclistance after the driver has drunk sonie alcohol . .andxisked to ^ 
statv^. which curve indicates the driver after he hiis been ch-inking and to explain his 
answer, the student applies the concept that atcohol dulls the senHtyif|id increases ; 
reaction time by selecting the curve showing the greater stopping distance and stating 
the essenjb'e of the, concept. ^ . * ^ ' ' * 

■ —^^^^^^^^ " " 1^ I « ' - ^^^^^^^^^^^ ^ , . ^ 

When asked to explain why people sometimes suggest substituting y test Tor the ' - WB 
speech of a person's reai;tions for the blood-alcohpl^ercentage level test in order to - . ... 03-Core-5 
dotermine whether a driver is under the influence of alcohol, the student applies the . 
concepts that th«5re are differences in the effect of the same an).ouivls ol>lcohol ^h 
individuals and that measurements should be a4>propriate to the variables they meas- * 
ui-e by stating an explanation which. includes. that concept iii^ a reason for testing • 
something which, like reaction time, is more closely. related to driving than is-blood-. , 
alcohol level * ' ^ . , . " 



Given a description of a situation in which one person has drunk some alcohol, x WB 

another. has taken a barbituate, and a third has taken both arid asked;:fb predij^t ^ '■ . . 03-Core-6 

which person is likely t^ bo affected most and to explain his ahsWer, the student 
applies the concept that one drug may increase' the effect of another so that their • 
combined effect may be much greater than the^effect^gf eithtf orte alCme by stating 
that the person who has taken both drugs is likely to be affected most' and the 
essence bf the concept. 



J ^ — ■ — ■ — ' " 7^ — ■ ■ ■ ■ . ■■■■ . . 

Given a list of u^^eful properties of different drugs and asked to indicate which ol the 
pi-operties listed is a useful property of stimulants, the studeiit y calls that the use- , 
ful proRprjlies of stinuilants»prescribed by a doctor include reducing tht; appetites of 



overweight people, relieving sev^jre paiin^ and reducing drowsiness by selepting^ any 
two of the properties from the above list/ ' 



WB 

03-Core-8 



Given a list of purported effects of stimufants on the body an^ asked to select qU of 
those effects that can be caused by .stimulants, the student recalk titat the effects of 
stimulants on the body include increasing heartbeat or breathing rates; producing 
psychological changes such' as nerVoushcss, iijritability, tension, and anxiety] making 
it difficult to sleep ;ln^easing aggressive and unpredictable behaSior; reducing the 
appetite; and causing thKbody to. use up energy^feserves, thereby leading to sudden 
ejchaustioii or collapse, b>| 
appear in the check. 



selecting at least two of the effects listed above: that 



WB 

03-Cor6-9 



Given that a person feels tKat the stimulants pep pills or coffee eliminate the need 
for sleep and let him work imich longer and askcfd Whirther these chemi 
effective sutj^titutQs for sleep oiaiot and to explait) his answer, the student recalls 
the concept that sUmulants do not really eliminate fatigue >but simply postpone , 
tiredness because theyitelpjhe body use up its stored energy by responding 
negatively and with the essence of the concept. ' 



WB ^ 

03-Core-1.0 



When asked to explain what is meant wheh a person is said to be developing a 
tolerance to a drug, the student recalls that a person is said to be developing a 
tolerance to^ drug if he experiences decreasing effects per unit of the dryg taken Jby' 
stating the effect of that notion. ^ , \ 



WB 

03-,Qore-11 



Given a list of the four common halfucinogens and the stfurCes of these drugs and 
iasked to match the hallucinogens and their sources, the student recalls that 
marijuana is derived from the hemp plants mescaline from the. peyote cactus, 
psilocybin from mushrooms, and LSD from a fungus on rye seed by matching the" 
hallucihogenS;and their sources correctly. — y"-. 



Given a descrijptioa of a. situation in which a person has pperatfonally defined a . j 
variable which describes a measurement distantly related to the variable to be 
measured anci asked whetherdhis is a good-operational de^finitioa^rliot and t6 • 
explain why, the student applies the (Jbncept that the measurement of a variable as 



WB . 

03-Core-12 



defined by an operational definition should be closely related to'the definition of, . 
the variable purported to>be measured by fesponding ^negatiyely and with the essence 
of the concept. \ p - \ ' 



± 



WBv ' 
03-Cpre^13 



When asked to predict wrvether t\va people could be expected to experience tlje ..^^^ 
same psychological effectsV each took the sapie amount of a hallucinogen and to \ 
* explain the reason for his answer, the student applies t he concept that there are . ^ 
, great differences among individuals in tW.p»ychological effects of hallucinogen^ 
because of differences in sensitivitks, body weight, and background by responding ... 
negatively and with the essetice of tm^ concept. 



Wheii asked to Ust at least foUr possible undesirable effeets of the hSilucinogen LSD, 
the student recalls that common undesirdble psychological effects of LSD include 
hallucinations that may be yery frightening arid flashbacks from th6se halllicinogens 
at Vlater time and that common undesirable physical effects include dilated pupils, 
lowered body temperature, increased heartbeat rate,>'hills, nausea, apd posSibly 
long-term ^damag€r to chtpmosomes by stating in his response the essence of i^t lenst 
four of those effects. 



Given that a person i^latttis that a hallucinogen tloes not have any bad effects bbcaUse 
he has often used the drug and has noticed none and asked whether this h proof 
that the hallucinogen does not "have any bad effects and to explain his answer, the 
student applids the concepts that hallucinogens have different effects on differpn't 
people and that a drug may produce long-teri^i changes that are pot easily detected 
by responding negatively and with an explanation that includes the above notions. 



WB 

03-^ora-14 



WB 

O3-CQr0-15 



'When asked to definQ- place bo, the student recalls the definition th^t a placebois a 
harmless substance containing no active medicine and that it is used when testing 
the effect* of drugs (medication) on people by stating tlie effect of the definition. 



When asked to explain why when testing the effectiveness of a new drUfe, scientists 
give some people the actual drug.and others placebos, the student recalls that 
scientists use placebos when testing the effectiveness of drugs to separate the effects 
caused by a person's belief that the drug will produce^ an effect and^he effects caused 
by the drug itself by responding to that effect. • . 



When asked to define doublV-hlind experiment and explain why such experiments 
are used, the student recalls the definition that a double-blind experiment is one in 
which neither the experimenter nor the subject knows whether the actual treatment 
ot a placebo is l?eing used and that this procedure is used to prevent the experi- 
menter from shcuying bias toward either the treatment group or the plagebo group 
and to check foiTthe mental effect on a subject of simply bdng part of an experi 
wwl^JJ^.^^tiniJLllc.Jeffect of the definition 




Given a description of an experiment in which the effect of something is being 
tested on humans and asked to indicate whether this is a double-blind experiment 
or not and to explain his answer, the student applifes the concept that in a double- 
blind experiment neither the subject nor the experimenter knows whether-or not the 
subject is receiving the treatment by correctly stating whether or not the experiment 
is a double-blind experiment and Ihe esscnce of the concept. - 



WB 

03-Core-16 



* WB 
03^dre-t7 



WB 

03-Core-18 



- WB 
03Core-19 



Given two laws and asked to state the reasons given in th^;text whith explain why 
jgach' of the two laws might have been passed, the student classifies each law as 
existing either to protect people from other people or to try to keep people from 
doing tilings that certain lawmakers or a segment of so'ciety do not consider right 
(morallaws) by stating the effect of the appropriate reason. 



WB 

03^ore-20 



03*C6r6*21. 



Given that Chapter 6 states th^jit laws are passed to prptect people from othefr, 
people and also jo. support the moral st^ndafds of 'the comntiulfiity and asked if a 
tax law fits into one of the above i^ntioned oatiSgories and to explain his answer, 
the student generates the. Concept tlaal J,pws may also be passed for other reasons 
than the two stated in the tex t by ^^fS^nding nega t ively and , inf effect, that the 
law cited was passed to raise revefiue. ^ / . • 



WB 

V03-Exc^1 1 



Given a five^tem list describingjllusions, delusions, and hallucinations and asked Jo, 
indicate whether each- of the.itenis is a delusion, an ilUision, or a hallucination, ^the 
student^ classitles as an illusion soniething that seems different from ^hat it really is, 
as a delusion a feeling or belief that is not really true, and as a halluciriaticin sensing 
something that is not really there at all by indicating the correct. category for each , 
item on the list. ^ 



Given that the Pigit Symbol Substitution Test (DSST) has been used with hew iind 
regular users of marijuana and that the DSST is an operational definition of an 
entity called rmY/o// tinie, matching ability, or concentration and asked to explain 
how the DSST is an oper,ational definition of the entity, the student applies the 



WB 

' 03-Exc 5-2-1 



WB^ y 
03-Exc 5-3-1 



^ concept that an operational definition is a statement of how to detect and to mcijs- 
iivfi an entity by sitting , that the DSST is a way t(S detect and measure that entity. ^ 

Given a description of a loud, noisy party artd asked whether the people at the 
party were more likely to have been drinking alcohol or siiioking marijuana and to 
explain his answer, the student applies the conrept that alcohol seems to stimulate 
aggressive behavior, whereas marijuana tends to stimulate passive and withdrawh 
behavion by stating that the people were probably drinking alcohol and the essence 
of the concept.- - ' v. 



iO 



When asked the source and the function of sperm, the student recalls that sperm are 
things produced by the male parts - the testes or anther (stamen) - of animals and 
plants, and they can fertilize the eggs of the female by responding to that effect. 



' 3 ' 1 : — ' : '■ * 

When asked to describe wlwt happens to sperm during the mating of iinimals, the„ 

student recalls that during the mating of animaFs the male deposits sperm directl/^ 

into the body of the female by responding to that effect. 



WYY 
01>Core-1 

— . — V 



When asked to state fhe source and function of an egg, the student recalls that eggs WYY 

are produced by the female parts of plants and animals or the names of the specific 01-Core-2 
partH, pistils and ovaries, and that an egg can combine with a sperm to become a new 
plant or animal by responding to that effect. 



WYY 



Given access to ether, an etherizer, and a vjal containing only live fruit flies and 
asked to etherize the Yrdit tlies, the stucfcnt manipulates the.fruit' flies aind the 
etherizing apparatus by etherizing the fruit flies so that none of the flies are moving 
around and none have been killed (wings spread). 



WYY 

^ 01-Core-4 



Given a vial containing fruit flies, some of which are dead,lwo empty vials with 
caps, an etherizer, and ether and asked to etherize the flies in the vial, to separate 
the dead flies from the etherized ones, and to label them, the stucfent classifies the 
fruit flies with folded wings as etherized^nd those witJi outstretched wings as dead 
by separating and labeling the flies correctly as dead or etherized. 



When asked to outline the procedure for obtaining virgin female fruit flies from a 
vial containing all shiges of fruit flies, the student recalls the procedure for obtain- 
ing virgin female fruit flies as ( 1 ) clearing flic adults fr'Om the vial, (2) waijling more 
than five and few(;r than tqi hours for mV^'flies to hatch, (3) etherizing the newly 
hatched flies, and (4) separating the females from the males by stating such a pro- 
cedure. . ■ ^ 



WYY 

Ol-Core-5 



Given a vial containing fruit flics of both sexes, ether, an etherizer, and two empty ^ WYY 

Vials With caps and asked to etherize the flies, to separate the males from the fe- • ' 01-Core-6 

males, to put them into different vials, and td label the vials, the student classifies the • 

fruit flies as males if their abdomens are blunt and black or as females if their 

abdomens are pointed and light colored Ipy se^parating and labeling the male and 

female fruit flies correctly. • ' ' ' . 

. ■ • •• 3 i 



WYY 

Ql Cora-7 



Whei] asked .to dt*flnc pun^s}nHn operationally; the student recalls the deflnition 
that^a pure striiin is one in which all the offspring for several successive generations 
have the same charatSeristics by respondiii^ t^ that effect. 



WYM 
01-Core-8 



When asked to list the stages in the life cycle of a fruit fly, the student recalls that 
the stages in the life cycle of a fruit fly are egg, larya, pupa, and adult by so stating. 



WYY 

OI-Core-9 



{ 



WYY 

OVCore-10 



Given a hand lens and ajar containing a culture of frtiit flies including eggs, larvae, 
pupae, and adults and asked to indicate the eggs, larvae^ pupae, and adults, the stu- 
dent identifies the tiny white objects on top of the fly food as eg^s, the small worm- 
like creatures crawling through the food as larvae, the light brpwn cases on the sides 
of the jar as pupae, and the free flying flies ^s adults by indicating the correct 
specimen as exemplary, of each stage. 



WYY 

01-Core-11 



Given a variation of a single feature in each of two pure strains of fruit flies, an^ 



asked to predict the possibl0;^ppearance of this feature in the first-generation off- 
v'spring of a cross between these pure-strain'flies> the student applies the concept that 
one of two variations of a given feature will cover up (mask) the other in the first- 
generation offspring of a cross between two different pure-strain fruit flies by stating 
that all the first-gentjration offspring will show the same variation as one of the 
parents. ^ 

^ » ■ n ^ , * , 

. _ ^ ' W 

WYY ^ ^^^Wir^n-asked to state why the inheritance of only one feature is studied at a time 

01-Core-12 although the organism inherits many features at onc^, the student applies the con- 

cept that the systems approach permits an orderly investigation of factors ih com- 
plex systems by stating the essence of that concept. v . 



WYY 
^01-Core-13 



0 



Given the variation of a feature shown by each of two pure-strain parent bean plants 
and asked to predict the variations that will be present in each of the first two gen- ' 
erations of offspring of a cross between the parent plants, the student apj^lies the 
concept that when two bean plants, each a pure strain for a different variationpf a 
feature, are crossed, the first-generation offspring show only one of the variations, 
but some of the second-generation offspring show one variation and some show the 
other by predicting that all of the first-generation offspring^will be alike in this 
feature and that sojne of the second-generation offspring will have one\ariation and 
some the other. * 



WYY 

OVCore-14 



Given that two pur6 s^tniins are crossed and that the first^eneration offspring are 
crossed among themselves^nd asked to predict the ratio ,of the variations that ^^ill 
appear in the second-generation offspring, the student applies tfie rule that there is a 
three-to-one rati6x)f feature variations in. the second-generation offspring of a cross 
between two pure strains by predicting such a ratio. 



WYY Given a great rtiany objects that can be classified into two types on the basis of some 

dl-Core-15 visible characteristic and asked to estimate the ratio of one type to the other quickly 

^ and accurately, the student applies the concept of sampling by drawjng a sample of 

. 30 to 80 beans, counting the number of each type of object in the sample, and calcul^t- 
mg the ratio of one type to the other in the sample to estimate the ratio in the large 
' population. * ' 



WYY Ciiven an organism and asked to determine by inspection whether the organism is or 

01-Core'*16 is not a pure-strain organism the student applies the concept. that appearance is 

• ■ V ■ — . 



ERIC 



i3 



insufficient evidence on whicU to determine whether or not an organism is .pure 
•strain by stating the essence of the eoficept. 



Given information as to the occurrence of a single v^iriation of a feature in three 
successive'generations for a cross between two ofganlsms and'a$iced whether or not 
the organisms are pure strain for the feature, ftte studeht appUes the concept from the 
ISCS two-bit model that organisms are pure strain for a particular feature variation 

itthepffsficing of a.:tM^s.-bet>vweft4wo^rgauims.^L"lw^^^ 

^^^ilture for .^t leastjtwo offspring generations by responding positively and to the 
etVecVYhiU "the organisms ife p'ure"strain if all the offspring hay(rthe same variation 
as the parents for two or more generalimis of offspring. - 

# 

' ' ' . ' ■■ * ■ 

Given the different variations of a given feature in each of two pure-strain parent 
plants and five purported descriptions q/ the first-generation offspring and as^ed to 
predict the appearance of the first-generation offspring, the student applies the con- 
cept that the first-gcneratyn offspring of a cross between parents that are pure 
strain for different variations of the same feature all have the variation of the feature 
shown by one of the parents by- sele^ctinR the description in agreement with the 
concept. 



Given the variatjons of a feature in two different pure-strain plants and five possible 
descriptions of the second-generation offspring and asked to select the best descrip- 
tion of the secondi^eneration offspring of a cross between these pure strains, the 
student appliQiiJ>'^ concept that somy of the second-generation offspring of a cross 
between two different pure strains will .look lijke each strain, but the variation of 
one strain will occur three times as often as other by selecting the choice in 
agreement with the concept. \ 



■Given the variation of a feature in the second-generation offspring of a cross betwee 
two different pure-^;train parents and a^jjced to state the variations of the feature 
exhibited by the parents and llie first-generation offspring, the student applies the 
concept that one of the parents.and all of the first-generation offspring of a cross 
between two different pure strains have the same variation of a feature as three- 
quartjers of the second-generation offspring and the other parent has the same • 
variation as the rest oj' the second-generation offspring by stating the uppearance of 
the parents and the first-generation offspring on that basis. 



Cfiven ample opportunity to work with materials on a laboratory activity, of more 
than one day's duration and asked {.o observe the cleanup peridcr'at the ai^propriate 
time, the student chooses to close thcvlyboratofy activity period promptly upon 
receiving notification of the time by (toiWdiately ceasing the laboratory activity, 
returning materials in usable, clean condition to^stbrage places, and Pj^fiH'iliiM'" 
work area cleanup, on at least three separate occasions when being observed By the 
- teacher without his knowledge. * *■ 



WYY 

01-Core-22 



J— —I 1 , ■ 

When asked to wock in the laboratory with fellow students, the student chooses to 
cooperate with fellow students in the laboratory by being polite, waiting his turn, 
being orderly when moving about, and observing the right of his classmates to work 
without being unnecessarily disturbed, when observed without his k'no'wledge by the 
teiacher or another designated person on at least three occasions. 



WYY 

01-eore-'23 



WReri asked-'to^wwWith.the.eciUipnient and text materials of the ISCS course, the 
student chooses to show personal Wponsi&Uity tor retumiiiigMabora^^^^ 
no loiiger "needed to the proper storage places during the activity period by returning 
such equipment and materials to the designated storage places on at least three 
occasions when observed by the teacher or another designated observer without his. 
knowledge of being checked. 



When asked questions in the textbook, the student chooses to write in his Record 
01-Core-24 ' Book his answers to 90% or more of the questions in his textbook by exhibiting the 

written responses ^hen -the teacher spot checks to determine if he is doing so. 

WYY . When working independently in the laboratory, the ^tudent cliooses to show proper 

01-Core-25 care and use of ISCS laboratory materials by usim^ dfe materials only for their 

intended purpose or, by requesting permission to do other specific experiments with 
them, when being observed without his knowledge-by the teacher or another desig- 
nated person on three 'or more occasion's. 



WYY 

01-Exc 1-1-1 



When asked to define the word cross as it is used in the study of inheritance, the 
student recalls the genetic definition that cross is the planned mating of two 
organisms of different strains by sUaing the essence of the definition. 



WYY 

01 Exc 1-2-1 



Given an operational and a uonoperational definition of two human variations and 
asked to state which of the definitions is an. operational definition and to explain 
the reasons for his choice, the student applies the concept that an operational, 
definition has two parts, one telling how todetenhine whether the variation is 
present or not and the other telling how to measure the amount qf the variation 
■present, by selecting the operational definition and by stating the essence of the 
concept. '' 



WYY ' 
01-Exc 1-2 2 



WYY 

01-Exc 1-3-1 



When asked to state the two questions that an operational definition should answer, 
the student recalls that an operational definitio<i should answer the questions, "How 
can I tell when I have some?" and "How can I tell, how much I have?" by statiii^ the 
essence of each oi' those questions. ' . •■ • » 

■ .'. y 

^ ' ' ' ... — . 

Given a description of a .situation in which insects develop more slowly or not at all 
in co6l weather ami asked to explain why there appear to be few adult insects in the 
winter, the student applies the concept that cool temperatures slow down or prevent 
insects from' completing their life cycle by stating the essence of the concept. 



When asked to delermine the total number of bits that all of a person's great- 
grandparents had for a single feature, the student applies the concepts that tlie num- 
ber of ancestors doubles in each preceding generation and that each person has two 
bits for each feature by respondint^ with- the 'number .9/x/m;. 

.-^ . V ' " ' . - 

Given a description of a specific genetic feature in in individual and asked whether 
it can^e determined which ancestor contributed the specific genetic feature and to 
explain his'^aiiswer," tHe studenf applicsthe Conc^pt'Tliat the'^hc©stor>wha co^trib. 
utcs a specific genetic feature is determine by chance by responding negatively and 
with the essence of the concept. 



CJiven two whole numbers between 2 and and asked to calculate the rough. ratios 
of these two nun.ibers to one decimal place, the student applies a procedure for 
calculating a rough ratio that involves dividing the smaller number into the larger 
number aiid itself and expressing the ratio in the standard format by stating the 
' rough ratio in the standard format, such as 6.7 to L to within an accuracy of ±0.2. 



Given four rough ratios and asked to convert than to rounded-off ratios, the student 
applies the rule that a rough ratio whose fractional part is 0.5 or larger is rounded 
ofntTthl' next highest whole number and a rough ratio whose fractional part is 
0.4 or smaller is rounded off to the next lowest whole number by converting the 
rough ratfos. to roundedK)ff ratios correctly in at least three of the four cases. 



4f; 



Jiven the frequency of two variations,of a feature in the second^'generation offspring 
j from the mating of two pure-strain (ruit flies and asked to state the occurrence of 
these variations in the parents and the 'first-generation offspring, the student applies 
ihe concept that one of the original parent fruit flies and all of the flpft-generation 
• offspring show the feature variation shown by approximately tliree( quarters of the 
second-generation offspring and that the otiier original parent show ^the variation 
shown by one-quarter of the second-generation offspring by rgspon ling to that 
effect. . y 



# 



WYY 
02-Core-1 



/ . Given the variations of one feature in each of a pair of pure-strain parent fruit flies ' WYY 
/ and the frequency of these vafriations in the first-generation otfspring and asked to 02-Core-2 
I predict the proportion of each variation in the second-generatioA-offsprin^, the 

student applies the concept that three-quarters of the second-generation offspring 
of a cross between pure-strain parents with different variations of one feature will 
show the same variation as one of. the original parents and all of the first-generation 
^ offspring and that the remaining one-quarter of the second-generation offspring will 

Show the variation of the other original parent by predicting correctly the ratios . • 

of the appearance of the variations of that feature in the second-generation offspring. 



WYY 

02:CQre-3- 



Given foilr statements about the transmission of featlires from parent to offspring 
and asked , to select tlie statement that best de.scribes the relationship of the parents' 
features to the features of the offspring, the student cla.ssifies as the pattern .by 
which features of the parents are passed to the offspring the .statement that the off- 
spring generally show .some features in common with elich of their parents by select- 
irtg that statement. 



When' asked to name the science which deals with the study of patterns of inheritance, 
the student recalls that the science Which deals with the study of patterns of inher- 
itance Is called genetics by so stating . 

Wlien asked to .state the a.s.sujnptions of the one-bit model of inheritance,, the student 
recalls that the assumptions of the one-bit model of inheritance are that each indi- 
vidual has just one bit of information for each feature and that it is a matter of 
chance whether an offspring rec^eives its bit from one parent or the other by stating 
the effect of these assumptions. \ 

When asked to'give a reason why tl\e one-bit model is not a satisfactory model of 
inheritance for most features, the st\jdent recalls that the one-bit model is not a 
satisfactory model for inheritance either because it doesn't explain the inheritance 
of the feature variations in the second-generation offspring of certain crosses (with- 
out making wild assumptions) or becaute it doesn't allow precjiction of the ratios of 
the variations in the second-generation oKspring of certain crosses by stating the 
essence of one of those*. 



WYY 
* 02-Core4 



iWYV 
02-Core-5 



/ WYY 
02-Core-6 
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WYY 
02-Cpre-7 
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WYY 

02-Core-10 



Given a phenomenon for which there are two models md live possible reasonji that 
one model might be rejected and another model accepted and asked to select the 
best reason tor rejecting one model and accepting another, the student classifies on 
model as better than another if it agrees more closely with experimental cvidencejb 
selecting the response that expresses that idea. : \ * ' 



When asked to statg the assum^nions of the two-bit rtioderof inheritance, the student 
recalls as assumptions of the twQ-bit model of inl^itance that ( I ) every individual 
has two bits of information for each feature, ( If onci bit for each feature jjipassed 
from,each parent to each of the offspring, (3ythe bit^for one variation can mask the 
other bit, and (4) chance determines whicl/of the two\bits is passed lYom a parent * 
to an individual offspring by stating the effect of at Wnk three of the assumptions. 



WYY Give!J^ that the inheritance of/a feature follows the two-biK model, the variations pf a 

.02-Core.;9 feature shown by two differ(/nt parent plants, and the vario^tion which masks the 

other and asked to use the t)vo-bit model to predict the ap|i)earance of the first- and 
second-generation offspring of a cross between two pure-strAin parents for different 
variations of a feature, the student applies the concept that il\the inheritance of a ' 
feature follows the two-bit model, ull the first-generation offsf^ring of a cross between 
two different pure strains show thejnasking of the same variation and there is a 
-- -Uw^cH^to-ORe^fii+ieol^Wtt^v^ to masked variations of a filature among the second- 
generation offspring of this cross by predicting results to that effect. . . 



When asked to state why a plant that is pure stnun for the maske((l (re(k«ssive) varia- 
tion of a feature if> used in a test^Cross witli an miknown plant, thc\ student r ecalls 
that a known plant that is pure strain for the masked variation of '\ feature is used 
for a test cross with an unknown! plant so that the bits from thcknbwn plant do 
not mask the bits from; the unknown plant by responding to that cfifect. 



WYY 

02-001^6-11 



Given experimental data that cannot be explained by the two-bit ui(>del of inherit- 
ance and asked whether it is possible to explain these data in terms (if the two-bit 
model and to explain his answer, the student applies the concept that a model can 
explain only experin>ental diita .that agree with the predictions made by the model 
by resjH)"ding n^^gatively and, in effect, tluit the data disagree with predictions based 
on the ,two~bi^ n.iodcL ^ ^ 



WYY 
* 02-Core-12 



( Jiven a description of a situation in which ne'w experimental evidence is not ex- 
plained by the two-bit model and five possible courses of acfion and asked to selecf-x 
the best course of action, tjie student recalls that when a model cannot explain new 
experimental data, the preferred course of action is to make.un attempt to modify 
the model so that it explains both the new and the old data by selecting the answer 
that expresses that idea. ; 
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02-Core-13 



Given which variation of.a feature is niasking and a description of the offspring from 
a lest cross between animknown plant that shows the masking (doiuinant) variation 
and a plant that is pure strain tor this variation ^md asked tp state what bits are ^ 

48 



carried by the unknown' and the reason Tor his answer, 'Aie student applies the con-. , 

cept that a plant that is pure strain for the maskiny(dominant) variation ef a feature 

is not used for a test cross with an unknown because such a cross .produces the same 

offspring no matter what the bits from tfie unknown are by stating , in effect, that 

he cannot identify the bits for that, feature of the unknown and the notion of the p , 

concept. . 

Given which variation of a feature masks the other, the. variation shown by an un- - WYV 

known plant, the variation shown by a pure-strain test plant, and information that 02-Core-T4 
ha^f of the offspring of a cross between these two resemble the unknown plant and * 
half resemble the known plant and asiked'^to state whether or riot the unknown 
plant is pure strain, the student applies the concept that if half the offspring of a V 
cross show the same variation as. the unknown plant and the other half show the 
same variation as the^pure-strain knowp plant, the unknown plant is not pure strain 
for the feature by responding negatively and with the effect of the concept. 

^ — *-r 

- ■ ii . ' • . ■ 

Given which variation of a feature masks the other, that the masking variation is WYY " 

shown by an unknown plant, that the masked variation is shown by a pure-strain ' 02-Core-15 
known plant, and that all the offspring of the test cross have the same variation as 
the unknown plant and asked to predict whether or not the unknown is pure strain 
and to state the basis for his response, the student applies the concept that accord- 
ing to the two-bit model if all the offspring of a cross show the same variation as 
the unknown parent plant, the unknown jilant is pure strain for the feature by 
responding positively and with the elteet>l\.the concept. 

Given the variation of a feature shown by two different purcrstrain parents and the^ - • WYY 

yafiation of the feature shovvn by the first-generation offspring of a Cross between 02-Core-16 
these two pure strains and asked to explain why only one variation of the feature 
is present in the first-generation offspring, the st-udent applies the concept that tlu.' 
first-generation offspring of a cross bctwj^^n two organisms that are pure strain for 
'different'Variation^of a feature show that variation of the feature which masks the 
other variation by stating the essence of the concept. • 

When asked to define the term recessive hit as used in the two-bit model, the student WYY 
recalls the definition that a recessive bit is a bit of genetic information for a feature • 02-Core-17 

that can be masked by. a dominant bit for that feature by responding to that effect. * 



When asked to. define the term dominant hit as it is used in the two-liit model, the WYY 

student recalls the definition that a doininaht bit refers to a bit of genetic informa- 02-Core-18 
. tioh for a feature that will mask recessive bits for that foaturt^by res pondip u to 

that effect. . » 



Given the letters used to represent the bits for variations in a hypothetical study of WYY 
some variation of a featurc>d asked whether the variation is dominant or recessive. 02-Core-19 
the student classifies the feature variation as dominant or recessive on the basis of ' 
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whether the bit for the variation is. represented by a capital letter or a lowercase 
letter by so indicating. . 



WYY Given the dominance or recessiveness of a' variation of a feature and asked to devise 

02^Core-20 a symbol to represent a bit for the variation, the student applies the convention that 

a bit for a dominant variation is represented by a capital letter and a bit for a reces- 
sive variation is represent©^ by a lowercase letter by writing symbols in agreement 
with the convention. ' 

WYY V Given the informatK)n that two individuals involved in a cross are pure strain, one | 

02-Core-21 for the dominant variation of a feature and the other for the recessive variation, a Jlf 

^ two-generation inheritance chart showing the cross, and the first-generation ofJf)ipfing 
who exhibit only one variation and asked to state which variation is dominant, which 
is reccssiye, and the basis for his answers, the stucKftit applies the concept that the 
variation of a feature which is dominant masks the recessive variation by selecting 
such variations and by stating the effect of the concept. 

WYY Given a three-generation family inheritance chart in which some individuals show 

02-Core-22 ^ the dominant Variation and some show the reces'slve variation of a simple dominant- 

recessive feature and information as to the dominant variation and asked to state 
for each individuaJ a possible set of the genetic bits it carries, the student generates 
a possible set of genetic bits for each individual shown on a three-generation family 
inheritance chart in agreement with the following rules: . 

(a) individuals showing the receltsive variation have two recessive bits, 

(b) individuals showing the dominant variation may have eitht^r two dominant 
bits or one dominant and one recessive bit, 

(c) the offspring bf a mating with an individual who has two recessive bits 
. . . must have at least one recessive bit, 

(d) each parent of an individual 'showing the recessive variation must have at 
least one recessive bit, 

(e) a parent probably (but not necessarily) has two dominant bits if the dom- 
\ inant variation is shown by all the several offspring of a mating with an 

individual having two recessive bits, and 
\ (0 a capital letter must be used to represent a dominant variation and a lower- 
case letter to represent a recessive variation 
by stating a possible genotype for at least sixteen of the nineteen individuals sh^n 
'\ in the chart. 

WYY Qiven that one parent shows the dominant variation of a feature and the ojraer shows 

02-Cor6*23 the recessive variation and asked to state from |his knowledge alone the v^i^ation 

of this feature that their first offspring will have and to explain the reasMaii for his 
answer, the student applies the concept that predictions of the featurc/variatiWs of 
a particular offspring cannot be made with certainty but rather only fn terms of '^^ 
probability by statinjg the essence of the concept. . . . " 



Given a description of tiie iniieritance pattern of a siiftple dominant-recessive feature 
for three generations and asked to construct an iniieritance cliart for tlie feature, 
using squares and'circles and sliading and nonsliading, and to write near eacli square 
or circle tlie person's name and a possible pair of bits which that person may hav6, 
tbe stude4it applies the following conventions used in inheritance charts: each gen- 
eration is in a single horizontal row, the generations pre separated vertically with the 
oldest at the top, circles are used to represent females and squar^ are used for males, 
shading Is used to distinguish individuals showing the dominant variation from indi- 
. viduals showing the recessive variation, crosses (marriages) are indicated by a straight 
horizohtal line joining. the symbols of the partners, and the offspring of a cross are 
indicated by vertical lines originating from the cross line and terminating at the off- 
spring, by constructing such a chart from the/ data. % 



WYY 
02-Core>24 



Given the feature variation of and Ihe bits carried by each of two parents for one WYY 
feature and which bit is dominant ind asked to state the ratio of feature variations 02-Exc 4-1-1 

in the offspring of this cross by completing and using a Punnett square, the student 
applies the procedure for determining the ratio of feature variations in the offspring 
of a cross, using a Punnett square in which .'each vertical column represents a bit . 
inherited from one parent anfl each horizontal row a bit from the other parent, com- 
bining the row and column bits to product the table e^jkttJCcounting the table 
entries that represent the same feature variations, and taking the ratio of these varia- 
tions by constructing a chart and stating a ratio in agreement with the data provided. 



GWon a specified number of features inherited by an offspring and asked the tdtal 
number of bits the offspring receives for these features according to the two-bit 
model, the student applies the assumption of the tVvo-bit model tiiat an offspring ; 
iniierits one bit for each feature from each parent for a total of twice as many bits- 
a^ features by stating a number which is twice the number of 'features. 



03-Core^i 



Given the bit symbols for the possible variations of five simple dominant-recessive , 
featuresand the genetic bits of aii individual and asked to describe the features of 
the individual as predicted by the two-bit model, the student applies the concept 
frooi the two-bit model that an individual will show the dominant variation of a 
simple d6minant;recessive feature unless both genetic l^its for this feature are for the 
♦ recessive variatioii jn which case he will show the recessive variation, and the con- 
vention that dominant variations are represented by capital letters and recessive 
variations are represented by lowercase letters by predicting the individual's 
appearance correctly. - • ^ ' 



Given that data from breeding experiments disagree with predictions based on the 
two-bit model of inheritance and asked to state J>ow the value of the data could be 
established and the effects this would have on the model, the student applies the 
concepts that experiments which produce unusual results should be repeated and 
that if similar results are obtained in sufficient instances such results would cause the 
moditlcation of existing models or a new model to be devised which would explain 
both the new and the old data by stating the effects of those concepts. 



When asked to state two reasons why Mendel was successful in understanding 
patterns of inheritance, whereas others were unsuccessful, the student recalls that 
the reasons Mendel was successful in understanding the patterns of inheritantJe were 
that ( I ) he studied only one feature at a time (systems approach). (2) he applied 
mathematics to his study, and (3) he devised a model to account for what he saw by 
stating the essenceof two of those rt^aspns. 

■ ' . , ' '1 ■— 

When asked to explain why Mendel's use of the systems approach, mathematics, and 
a model lielped hi^i understand patterns of inheritance, the student generates the 



WYY 
03-Core-2 



WYY 

03-Core-3 




03-Exc 6-1- 



WYY 

03-Exc 6-1-2 



notion, tH'at ( 1 ) the systems approach is helpful because it allows one to examine \\ 
si ngl<i' feature at a time. (2) mathematics is helpful because it facilitates making 
;»Ccurate comparisons df data, and (3) a model is helpful for understanding patterns 
because a model providcHj a basis for explaining what may be happening and a basis 
on which to~make predicttons by stating the effect of at least .two of those notions. 

' Given which variations of tw\ featUFCs are dominant and that two individuals are 
each pure strain for a dominant variation of one of the features and the recessive 
variation of-the other and asked to predict Ihe appdarance of the first-generation 
offspring of this cross, the student applies the concept that when two individuals 
that are pure strain for different variations of the same two features are crossed, 
the first-generation offspring show only the dominant variations of the two features 



WYY 

03-Exc 6-2 



by predicting that the first-generation offspring would have' the dominant variation 
of both features, . 



WYY . . Given directions *to refer to Excursion 6-2, which variations of two features are the 

03-Exc 6-2-2 dominant variations, and that two Individuals are each pure strain for a dominant 

variation of one of the features and a recessive variation of the other and asked' to 
predict the ratio of variations that will appear in the second-generation offspring of 
this cross, the student appHes ^the concept from the two-bit model that when two 
individuals that are pure strain for different variations of the same two features are 
crossed, the feature variations that appear in the sccoMd-generation offspring are iu 
- the ratio of 9 (dominant, dominant) to 3 (dominant, recessive) to 3 (recessive, 
dominant) to 1 (recessive, recessive) by predicting the ratio correctly. 



WYY Given thht a vajriatipn of a feature does not entirely mask aiiother variation but . 

03-Exc 7-1-1 ^ ' results in a blending of the tvyo variations in an individual which has a bit for each 

variation and ask^d to predict the appearance of four offspring from each of two 
crosses, one between parents each of which shows the blend of the two variations 
and one between parents one of which shows the blend of the two variations and • 
the other of which shows one of 'the variations/the student applies the concepts that 
(I) in cases of incomplete masking, an individual which exhibits a blend of two 
variations has bits for each of the variations, and the bits are given to the offspring 
' as any other bits are given, (2) when unlike bits appear in tlie offspring, the 
appearance is that of the blended variation, and (3) some offspring will have tlie 
same variation as the pure-strain parents and others will have a blend of the two 
variations by predicting that both of the variations and the blend will be shown by 
. different gffspring in the first cross and that one of the variations and the blend will 
be shown by. different offspring in the second cross. 



WYY Gjven the information that one variation of a feature is dominant in males, that the 

03-Exc 7-2-1 other variation is dominant in females, and a thrw-generation inheritance charf for 

this feature and asked to predict the bits carried by each ilidividual shown, the 
' student applies the rules of the modified two-bit model of inheritance, that ( 1 ) an 

» - individual showing the recessive variaticTn for his sex haj^ tygp.bfts for this^variation, 
(2) an individual showing the dominant variation for his sex has either two bits for 
this variation or one bj^t for each variation, and (3) if an offspring liiis two identical 
bits, each parent must have at least one of these same bits by predictin g the possible 
' . bits that could be carried by each individual in agreemeht withTIiose rules, v 

• WYY Given a description of a situation in which a husband blames his wife for the fact 

03-Exc 7-3-1 that all their children are girls and asked to state whether the husband's reasoning . 

is logical or not and to explain his answer, the student applies the concept that tl\e 
genetic information passed from the father to the offspring'determines the sex of 
^ . the offspring by stating that his. reasoning-is not Ipgicaland the notion of the concept. 
- . ^ 

WYY • Given directions to refer to Excursion 7-4, tliat the bit tor a feature is carried on the 

03-Exc 7-4-«1 X chroniosonie; that the Y ehronrosome carries no information for this feature, and 

the dominant and recessive variations of this feature and asked to prei^icl the 
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appearance of and the bits carried by the first- and seqoiid-generation offspring of a 
cross between a female that is pure strain for the recessive variation and a male 
carrying a dbminaht bit, the student applies tiie following concepts of the two-bit 
model of inheritance as it is modified to explain sex-liiiked inheritance: ( 1 ) males 
have an X chromosome and a Y chromosome, wiiereas'females have two X chromo- 
somes, (2) bits tnat carry genetic information are located on chromosomes, and (3) 

cither the dominant or the recessive bit is expressed in males if the bit is located on • 
the X chromosome and the Y chromosome carries no information for this feature ■ 
by pre dicting that ( I) the first-generation male offspring will have a recessive bit and - . 
wilfshow the recessive variation, (2) the first-generation female offspring will have one > 
bit for each variation and will show the dominant variation,'(3) half of the second- 
•generationmal^ offspring wiirhave a recessive bit and will show the recessive 
variation, wTiereas the rest will have a dominant bit' and will show the dominant 
variation, and (4) half of the second-generation female offspring will have two « " 
recl5ssive bits and will show the recessive variation, whereas the rest will have one 
bit for each variation and will sHow the dominant variation. . • 

■ I ' ' ' ' 

Given a situation in which genetically identical living things appear different and WYY 
asked to explain the cause of these differences, the student applies the concept that * *- ^ 03-Exc 7-5-1 
environmental factors can cause differences in the appearance of genetically 
identical iiuj.iviilrtals by stating the essence of the concept or by listing specific 

environmental factors. of tife situation presented. * " ♦ 



(Jiven a description of a situation in which two groups of the same species of animal WYY 

are released in a closed.eiivironment in which there are predators and in which the ' 03-Exc 7-6-1 

predominant background color is similar to the color of one group but very different 

from the color of the other and asked whether there are more of one kind than the • 

other after a period of time and to explain his answer, the student applies the con- 

cept that animals with protective cplora-tion have an advantage over more Visible ^ ' 

animals in surviving predators in the environment by responding affirmatively and ■.. 

with the effect of the concept. . 



(livcMi a siUiation in which,an environmental factor changes the*appearance of an \ WYY 

individuai and asked whethcT tjie offspring of this individual will have the same ' | 03-Exc 7-7-1 

appearance and to explain his answer, the student applies the concept that features 
developed because of envirx)n<Tien4al factors are not transmitted to offspring 
through bits ol genetic information by responding negatively and with the essence of 
the cOncppt. . » ' . • 



Givpn an operational and a nonoperational definition of two human variations and ^ 
asked to state wljieli of tiie definit'ipns is an operation^ definition and to explain ' 
"the reasons for his ehoiee, the student applies the concept that an operational defi- 
nition has two parts, one telling how to determine whether the variation is present - 
or not and the other telling how to measure the amount of the variation present, by 
selecting the operational definition and by stating the essence of the concept. 



When asked to state'the two (luestions that an operational definition should answer, 
the student recalls that an operational definition should answer the questions, "How 
can 1 tell when I have some?" and- "How can I tell how much I have?" by stating 
th.e essence of those questions. . , 



IV 
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Given a statement which stereotypes a group of people and asked if the statement 
could be ttue and to state the reason for his answer, the stydent apphe^the concept 
that human beings grouped on the basis of one variable still show great variation in 
other traits by responding negatively and. in effect, that the statement. fcaimot pos- 
sibly be true because of Uuman variation. 



When askecyo explain why scientists look for patterns in the changes they see. the 
student generates a reason for the pattern-seeking nature of scientific investigation 
by st ating , in effect." that it allows scientists to predict what changes may occur or 
may even be an aid in developing an explanation fot why. they occur. 



(liven ii human characteristic that shows variation and asked to give an operational . 
definition' for tlrat characff ristit, tYie student genera t'es an operatioi.ial definition for 
the characteristic that indudes methods of determining whether the characteristic is 
present ancHof measuring how much is present by stating such a definition. 



Oilven a description of a human variation and several possible ways to measure this 
variation and askedJo .select the best"of these ways, the student apphes the concept 
that the best way (o mea.sure a luiman variation is to'use'aii objective testing method 
in a standard Way by selecting the method of mea.surenient that uses this technique: 



(liven alkscription of a situation involving catching a dropping meterstick in vyhieh 
one*" .student seems to have a much faster reaction time than the rest of the class and 
the observation that this student appears to watch the release point, whereas the ' 
other students watch the catch point, ami asked to describe an activity that he could 
perfottH- to tes4 whether a person's reaction time, ^s measured by the dropping 
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When asked to explain why it is important to use a nieasuring device, such as a- ruler 
or a test, when attempting tb compare .several things, rather than to rely on just the 
senses, the student applies the concept that because human senses can be fooled by 
the appearance of Hiing.s. a measuring device should be used so that comparisons are 
^-made On the basts of an objective standard or quimtity-by se ating the essence ol' the 
'loncept. • • . 



IV 

01'Core-7 



IV 

01-Core-8 



inctcrstick, dcpeiuls on.whci'tlier he watcbes the release point or tlie clr^op point, the 
student generates an activity to test this hypothesis, inchidiiig the notion of meas- 
uring tile reaction time of several students by a standardized testing procedure Which 
includes measuring the reaction' times of each student both when he watches the re- 
lease .point and wlien ho watches the c;|tc.h point, by designing such an activity. . 



'V . WhetyiskedTo describe whatsis nieimt by a feature that shows continuous variation, 

01-Core-9. the student r ecalls that a feature which shows continuous variation i's'one'which 

• varies through all the dilTeienl values between the extreme vafiatjons by resi^ontling 
to that effect. , - " 



Ol-Core-'JO -. have only two possible variations by ^ responding to that effect. 



When asked to deling' citlicr-or features, the student re calls that either-or features 



IV Ciiven a description of five variables and asked to identify each as a continuous 

01-Core-11 variable or an cither-()r variable, the student applies tke-riile that a variable is con- 

, sidercd to be j;n eilher-or variable if it can have one of only, two possible values and 
it is considered to be a continuous variable if if can have my value in a range of 
values by. i ndicating the types of four of the variij,bles correctly. 



IV 



(Jiven eighteen nieasuivmeiits and a table t'oi^yroupiiit^ tliese data, which Iqs a eolumti 
01-C6re-12 indicating the inaxiininn and inininumi vahies to be included in each group/a tally 

column, and a total column, and asked (o coin^plele the tabled using the data supplied, 
the student apphes the'procedure lor completing a tabjo ofg/^ouped data, which 
includes entering a mark in the tally colunui livthtMppropriale data group for each 
datum, c(yunting the n'larks for each group to get a grcnip'tolal, and enlering eacJi 
group. total in the space provided foj that data group in the total colunfn by com- 
, Pi^JLLl^y l'^^* I'^id not more than two of tjie totals are more than two unFts 

'in error. - ' 



IV When asked to state why scientists usually arrange their data in cliarts, tables, or 

01-Core-13 graphs, the student riraj.h that scientists usually arrange their ly^tain ch'arts, tablt?s, 

or graphs because thcse^ifnnVgeiiKvfts present the data in an ordered nit'her than a 
random form, they make the data easier to analy?.c, and they make it easier to see the 
relationships between the variables by statin}.^ two of those three notions. 
• ' ■ » 

" ' - ' * ' ' ' ' — : • > 

IV (nven a description of an either-or variable and asked t(j constrU(;t an appropriate • 

01-Core-14 table for collecting and analyzing measurements of this variable, the student applies 

the rule that measurements oftm iMther-or variiible are most easily collected and 
analyzed using a table with two data rows (or columns), with i^ach ro^ (or column) 
labeled with the feature, variation whichappliesto.it by constr.uctint j; and labeling 
such a table. ^ 



•Given the data lor and a description of a continuous variable and asked to construct ^ IV 

an approtniate table for analyzing fflcasuremenls of tiiat variable, tiie student applies' 01-Core-15 
the rules that measurements of a continuous variable are most easily collected and 
analyzed using a table with more than two rows, in which, eiich row is labeled with 
the range of measurements that tall into that data group, such that each datum falls 
into one* and only one data group, by constructin g and labeling a table of that jype. 

(liHcn a description of two either-or variables and asised to constnict'an appropriate ■, .IV 
table for collecting measurements of and analyzing the relationship between these 01-Core-16 
variables, the student applies the rule that a contingency table is the most appropriate ,. 
table for collecting nu^suremenls of and analyzing the relationship between either- ^ 
or variables by constructing and labeling a table of this type. . 



(iiven dt<!>;cHptions of a conlinuous-and an eilhcr-or Variable and asked to construct 
an appropriate table for collecting iiieasurements involving these variables, the stu- 
dent applies the rule that these measurements can^x-sl be organized for analysis by 
meanrofa two-way table in which one dimension, either the columns or the rows, 
represents the possible values of "one variable and lh|other dimension, either columns 
or rows, represents the possible values of the other variable and in which two of the 
rows or colunms arr labeled with the possible values of the either-or variable and 
mofe than two of the columns or rows are labeled wi^i the ranges of the continuous 
variable that fall into that data group by co nst rucUiig and labeling a table of that 
type apprt^priate to the variables given. 



(iiven am^ile opportunity to work with materials on a laboratory activity of more 
than one day's tluration and asked to observe the cleanup period at the appropriate 
time, the student cjiooscvs to close the laboratory activity period promptly upon 
receiving notif ication^of the time by'inunedialely ceasing the laboratory activity, 
returning materials in usable, clean condition to storage places, and j^articip;Um g in 
work'area cleanup, on at least three separate occasions when being observed by the 
teacher witluhit his knowledge. 



When asked to work in the laboratory with fellow sludent5i, the slmlent chooses to 
cooperate with tcHow students in the. laboratory by Ix'inj pofile', .wadui£ his turn, 
being orderly when moving about, anti observing the right of his classmates to W(^k 
without being unnecessarily disturbed, when t)bserved without his knowledge by the 
teacher or another designated person on at least three occasions. 
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IV 

Ol-Core-ie 



;When asked to work with the equipment and text malefials of the"IS(\S course, the • |^ IV 
studenTdiooses to show personal reSpcyisibility for returning laboratory equipment 01-Core-20 
no longef needed' to .the proper storage places during the acHivity period by returjmig 
such equipuKMil 'and:matg;ials to the designated stpnige places at least three oc- 
casions' when observed by the teacher or anolher\lesignated observer vyilhoul his ' „ ' 
knowledge of being'cliecked. 



— ^ ; r- ' 1 • 

Whofi asked questions jn the textbook, the student chooses to write in his Record 
Book his answers to 9(yfo or more of the quejitions in hivS textbook by exhibiting the 
wrHten respons^fc when the teacher spot checks to determine if he is doing so. 



IV 

bl-Core-21 



IV 

01-Core-22 



IV 

Ol-ExcM-1 



When working indepcndcirtly in the laboratory, the student chopses to show proper 
care and use of ISCS laboratory materials by using the materials only for their 
intended purpose or by requesting permission to do other specific experiments with 
them, when being observed without his' knowledge by the teacher or another desig- 
nated person on three or inore occasions. ^ 

i ■ ■ ■ ■ ' . ' • ' ■ 

Ciiv^n several metric measurements in mm, cm, and m for each of two familiar ob- 
jects and asked to select for each object the measurement that would be closest to its 
si/.e, the.student applies the relationships that a meter is slightly longer than a yard, 
a centimeter is about Jialf an inch long, and a millimeter is about I /25th of an inch 
long by selecting the appropriate, measurements. 



IV 

01-Exc M-2 



(liven a metric scale with tliree points, A, B,'^md C\ indicated, by arrows and asked to 
state the distance between two of tho*ujj>«fnts in millimeters and. the distance be- 
tween two other points in centimeters, the student applies the concepts that the . 
number of small scale divisions between twO points is the distance between those 
points in mm and thiit ten mm make up one cm by stlUing the distances correctly 
to within i I mm (0.1 cm). 



(uycn a situation in which two students havcMueasured an object with the same 
measuring device and find that their measurements disagree in the last reportetf 
figure and asked to state the most likely^reason why this difference occurred, the 
student applies the concept that when the last digit of a measurement is estimated, 
the last digit will vary by stating that probably the last digit had to be eslim»ted and 
V thu essence of the concept. 

' \ , ; ■ . • ' ' - / 

IV' (iivcn four measurements between 1 .0 and ^^.0 em and asked t() calculate the average 

01-Exc 2-1-1 of these nieasurements to one decimal place, . the student applies the rule that an 

average of a set of numbers is found by adding together all the numbers'and dividing 
; their suiu by the number of numbers by calculatjng the average to wiHiin'iO, 1 cm. . 



IV ' i (liven^five numbers between 100.0 and ^)09.9 reported to the nearest jenth and 

01-Exc 2-1-2 \ asked to round off these numbers to the nearest whole number, the student applies 

the rules that if the digit fo be dropped is five or greater, the digit is dropped and 
^ one is added to the digit to the left of it and if the digit to be dropped is less than 

five, the digit is dropped and the di|jit to the left of it remains the same by coiwert- 

ing the decimal numbers to whole numbers correctly. 



IV 

01-Exc 1-1-3 . 



Ciivcn a contingency tabic showing experimental data and two statements about thp 
relationship between pairs of v;iri4bles, one of which relates the two experimental 

. variables and the otl\pr of which relates one of the experimental variabfes and an extra- 
neous variable, and asked to state whether the data provide evidence forjudging the 
correctness of these s^tatements and to explain his answer, the student applies the 
concept that experimental data can be used to evaluate statements only wheii the 
statements relate to the investigated variables by stating that the data can be used 
to judge the v-'orrectness of the one statement which refers directly to the measured 
variables af?^d cannot be used to judge the correctness of the other statement and the 

' effect of the concept. 



IV 
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Given two qualitative values for four Variables and asked to indicate whether each of 
the variables is a continuous or an either-or variable, the student classifies a variable 
as an either-or variable if only two values of the variable are possible and as a con- 
tinuous variable jf many different values are possible by indicating th^ types of , 
variables corrcctlV* • . 



IV 

02^ore-1 



^Given a sentence using the term range to describe data and asked to state an opera- 
tionaNetlnilion for the term range, the student recalls the operational definition 
that the rijnge is the difference between the largest measurernent and the smallest 
measurement by stating the effect of the definition. 



IV 

02Core-2 



Given a set 'of Jen measurements and asked to find its range, the student applies the ' IV 

definition that the range of a set of values is the difference between the largest value " 02-Core*3 

and the smallest value by reporting the range correctly. ' . 

" 'ft ' \ ' ' . . . ' f M ^ ■ ■ 

When asked to define operationally the mean of a set of measureifients, the student IV 

reca^lhi the operational definition that the mean of a set of numbers is the sum of all _ 02-Core-4 
the numbers divided by the number of numberS by stating the effect of that • 
definition, 

Given a set of eight measurements and asked to find its mean, the student applies the IV 

def inition that the mean of a set of measurements is the quotient of the sum of the ^ 02-Core-5 
measurements divided by the number of measurements by reportini^: t he. mean 
correctly to the nearest whole number. 

When asked to define the mode pf y set of measurements, the studeilt recalls the . . IV 

definition that the mode of a set of measurements is that measurement which occujs 02-CQre-6 
most often by stating the effect of that definition. 

-J i , - \ . ^ ^ , ■ . ■ I ' ■ 

Given a set of twelve measurementsimd a^iked to identify its mode, the student IV^ 

applies the concept that the mode is the measurement that occurs most often in the 02-Core-7 
data set by reporting the mode correctly. 



ed ii mu^il^ 



Given a grid and a table of data grouped h nuiW&lly exclusive but continuous groups 
of the s^e size and asked to construct a histogram of the data on the grid which 
was provided, the student applies the procedure for constructing a histogram, 
which Incfudes ( I ) labeling and numbemig the horizontal axis so that each data , 
group is of equal range, (2) labeling and numbering the vertical axis so that each 
scale division represents the same number of mdividuals, and (3) constructing in 
each of the columns a vertical bar representing a datli group whose height, as meas- 
ured by the vertical scale, corresponds to the number of individuals in that data 
group by> constructing the appropriate histogram. 



IV 
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When asked to explaiawhy data are often arranged in a'histogram or in another kind 
of graph, the student recalls that data are often graphed because graphing makes pat- 
terns in the data' easier to see by responding to that effect. 



(liven ungrouped data and a bhink sample table for grouping data in fifths imd asked 
to construct a similar table and group the data in fifths, the student applies the pro- 



IV 

02-Core-10 
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cedure for grouping in fifths, which include's ( I ) dividing the range of the data by 
five and raising the quotient to the next whole number to determine the njymber of 
units (N) in a fifth, (2) finding the lower limit of the bottom fifth by lowering the 
lowest measurement to the preceding whole number, (3) finding the lowei*' limits of 
each of the fifths by successively addhig N to the lower limit of the bottom fifth, (4) 
finding the upper limit of each of the fifths by adding N - I to the lower limits of ' 
each of the fifths, (5) writing the upper and lower limits of each fifth in the appro- 
priate column of the table, jnul (6) counting the total number of measurements that 
fall into each fifth, by completing the table, in agreement with that procedure. 



IV (Jiven that scientists often repeat experiments even after they have drawn concki- 

02-Core-11 sions from them and asked to explain why experiments are frequently repeated 

many times, the student recalls that expcrim^^nts are^'frequently repeated many 
times to check the results for accuracy or because it is easier to see a pattern in the V 
dati, when there are more data by stating; one of those notion^ in his answer. 



IV 

02 Core 12 



/ 



When asked to explain why he was asked to make three separate measurements of 
each student's peripheral angle of vision rather Jhan just one measurement, the 
student recalls that the effect of errors unique to individual measurements are 
reduced .when several measurements are made and averaged by responding to that 
effect.. ' ~- " 



IV 

02 Core 13 



(liven data and asked to determine whether a specified value is above or below the 
mean ajul how far above or below the mean that particular value is, the student 
applies thg procedure for comparing a value to the mean, which includes calculating 
the mean for the data^comparing the value with the mean, and subtract^ng^the 
mean from the specified value to determine the difference, by stating that the 
specified value is above or below thejnean and how. far it is above or below the 
mean. w 



Ciiven a set of data and its mean and asked why it is possible that napiecc.of datum 
is equal to the mean,^hc student applies the concept that the mean is a calculated 



IV 

02-Core"14 



value .based on a set of measurements and may not correspond to any actual me<ts- 
ured. value by stating tht* essence of the concept. 



Ctiven the statement that the best example of an average (normal) person is someone 
whose characteristics are not exactly average afid asked to explain this statement, 
the student applies the concept that a particular person's traits are usually not 



IV 

02 Core 15 



average but tend to fluctuate around the fnean of the population by stating an 
explanation that embodies that notion. , 



Given a single measurement of some relatively unknown variable 4ind asked wi^ether * IV 

it can be determined if the value is high or low for that variable and to give the rea- 02-Core-16 
son for his answer, the student applies the concept tjiat a single measurement of a .. • 

feature cannot be interpreted unless ^it least the mean or the rangl of possible values 
of the variable is known by answering negatively and with tiie essence of the 
concept. • . 



Given a situation in which people who are tested for touch sensitivity and their 
•ability to locate objects by hearing are told to keep their eyes closed and asked 
whether it is necessary for them to keep theifeyes closed and to explain his answer, 
the studept applies the concept that since people often use two or more senses to . 
detect a stimulus and then cannot tell which sense detected the stimuliis, a particular 
sense can best be testetl when it is impossible for the subject to use another sense 
by responding affirmatively and with the essence of the goncept. 



IV 

02Core-17 



Given the true value of a quan'tity and ten estimates' of its size and asked to calculate 
the mean error of these estimates, the student applies the procedure fgr calculating 
the mean error by subtracting the true value from the estimates to find the errors, 
addin g the absolutir^aTueToT ^hese errors, dividing this sum by the number of 
cNtimates. and reporting the mean error correctly within ±1%. 



When asked to explain why the mean error of a setof measurements is determined, 
the studeiiTgenerates the idea that the mean error provides a good measure of the 
extent of the vari;»tion within, the data by statii^g the effect of that idea. 



Given the actual value of a quantity and ten estimates of the value of that quantityi ^ 
and asked to calculate the mode error of the estimates, the student generates the 
procedure for ttnditig the mode error by subtracting the actual value frqm the 
estimates to fiAd the errors and reporting the mode error as the absolute error which 
occurs most frequently. 



IV 
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When asked to explain why many researchers are concerned with patterns and 
similarities rather than with individual differences, the student recalls that many 
problems concern groups of people and that the best way to judge what will be best 
for the greatest number of people is to determine the characteristics of the group by 
respond ing^ to that effect. 



IV 

02 Core 21 



Given the mean of the measur^'ments of a characteristic for a group of individuals 
and asked jf he can state the specific value Of that chafecteristic for a particular 
individual in.4he group and to give the reason for his *iswcr, the student applies the 
concept that the mean can be used only to describe the characteristics of an entire 
group by responding negatively and. to the effect that it is impossible to predict the 
characterisTics77fli particular individual from the mean for the group. 



IV 

02.Core-22 



02-Exc 3:1-1 



IV 

02 Exc 4-M 



Given a histogram and a series of labeled points in each of three class intervals and , 
asked which points should be used to convert the histogram into a line graph and to 
justify the ^selection, the student applies the fact that the midpoint of the top of the. 
bar of each interval is used to produce a line graph from a histogram by selecting the 
midpoints and naming them as such, ' < - • \ ' 



Given a proVactor and diagrams of two angles of less than 180"" with arcs between 
the arms to irtdicate the angles to be measured and asked to meaj>ure the si/.e of the 
indicated angles, the student manipulates the protractor to measure an angle, by . 
placing the protractor so that its reference point is at the ve/tex of the angle, the 
side of the baseline with the 0*" marking lies along oiie arm of the angle, and the 
other arm of the angle cuts the arc of the protractor at the •point to be read by' 
reporting the size^f each angle correctly to within ±2°. 



IV 

02-Exc 4 12 



Given a protractor and asked to construct angles of two different sizes, each less 
than 180°, the student hianipulates the protractor to construct an angle by (I ). 
drawing a straight line, (2) placing the protractor so that its str;Hght edge lies along 
tiie Jine and its reference point is at some marked point on the line', (3) marking the 
angle to be constructed with^a dot along tl^e arc of the protractor, and (4) drawing 
a line joining the marked point and the dot by constructing each angle correctly to 
within ±2^ 



02 Exc 4-2 1 



IV 

02-Exc 4-3 1 



(liven a description of two animals, one a carnivore and the other. a herbivore, their 
living area; food, method of eating, and enemies, and asked to state for each of 
these two animals whether it would be advantageous for it to h.ave its eyes in the 
front of its head or in the sicfes of its head aad to explain his answer, the student 
applies the concepts that animals with eyes in the fronts of their heads have better 
deprii perception than those with eyes in the sides and that animals with eyes in the 
sides of their heads have a wider range of vision than those with eyes in the fronts 
by stating, in effect, that it would be advantageous for the carnivore to have eyes in 
the front of its head because it would then have greater ability to judge distances 
when attacking its prey and thai it would be advantageous for the herbivore J[,<f have 
eyes in the sides of its head because it would then have a wider range of vi?^^ to 
spot approaching enemies. ]^ 

— 1^ ■■ '■ ■ 

CJiven diagrams of sample ringerprints and asked to explain wrf| a certain pe.rson's 
fingerprints ()p not look exactly like the samples shown for the various fingerprint 
types, the student applies the concept that no two people have exactly the same 
fingerprints by suiting , in effect, that the sample fingerprnits are representative of 
various typical patterns and no one's fingerprints will look exactly like any one of 
them. . ' I 



When asked to explain why the characteristics of a group are measured by using 
samples from the group rather than by measuring the characteristics of the entire 
group, the student generates an explanation fiiat sanif^ling is used because mea.suring 



IV 

02EXC5-1 1 



ERLC 



64 



f - I ■ . ■ 

the characteristics of the entire population is usually too time consuming and ex- 
pensive by responding to that effect.. . . y 



Given four graphs of frequency distributions and asked to select the griph of>i 
normal curve, the student identifies the smooth, bell-shaped, symmetrieal curve as 
a normal curve by selecting the correct graph. ' ' ' ' 



IV 

02-Exc 5-1-2 



Given four graphs of four different frequency distributions and asked to select tlie 
grjiph that best represents the curvejnost likely to be obtained from measuring and 
plltting a continuously varying hunian trait in a irandom sample of the population, 
tit student applies the concepts that the ideal random sample has the same distri- 
billion of characteristics'as the total population and that most continuously varying 
human traits in the total population produce a normal curve when graphed by 
selectnig the graph of a normal curve. 



When asked to define random, sample, the student recalls that a random sample is a 
sample of the population which is chosen in such a way that each person in the 
population has the samevhance to be included in the sample by stj^ting the effect of 
the definition. . ' . 



When asked to explain why it is desirable fo use a random sample when measuring 
the characteristics of a population, the student recalls that a random sample is 
desirable because the characteristics of the sample will more likely represent the 
characteristics of the entire population, not just a small, unusual group, by 
re spondin g to fhat effect. 



(iiven descriptionv.of a population to be studied and the sampling procedure to be 
used and asked whe/her the procedure will produce a random sample and to explain 
his answer, the stu,dent applies the concept that a sample is random only if each 
member of the population has"an equal chance of being selected by resj umtliiig 
negatively aiid with the essence of the concept. 



IV 
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Given a sheet pt white paper, a 15Q-watt light biilb representing the sun,iind.an ISC5 
spectroscope and asked whether the spectrum when viewed with the left eye is dif- 
ferent from the spectrum Vhen viewed >yith the right eye, the student manipulates 
the spectroscope safely to view the spectrum of the light reflected by a sheet of 
white paper by str observing the spectrum. 



10 
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Given a bulb and socket and an ISCS spectroscope and asked to use the spectrq;^. , 
scope to obse^^c the spectrum of the hght given otY by the bulb and to state the 
' color of certain areas of the spectrum lie observes, the student' manipulates an^ ISCS 



spectroscope to obtain a spectrum by using the spectroscope and stating the color 
of that area of the spectrum asked tor. . 



When asked to define the term A/H^c/mvro/^e^. the student recall thai a spectroscope 
is a device which spreads light into its component colors as the light passes through ' 
it by st ating the essence of t4iat definition. 



When asked to describe what a diffraction grating does to sunlight, the stt^lent 
recalls that a diffraction. grating causes sunlij|lU to spread out into a color stJi^ctrum 
'6y rl^sponding to that effect. 
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When asked to define the icnw s/Hrtnnn, the student recalls that a spectrum is a 
band of colors which is formed when light is broken up by a spectroscope, a prism, 
droplets of water, or another such diffraction mechanisni by stating the essence of 
that definition. 



(iiven three light sources and four descriptions of spectra and asked to match the 
light sources with the spectral types a continuous spectrum, a line spectrum, or 
both types of spectra which they form, the student recalls that light from the sun 
or an incandescent light forms a continuous spectrtun, that light tro^m heated chemi- 
cal elementsYorms a line spectrum, and that light from tluorescent lamps forms both 
types of spectra by matching the type of spectrunr formed with the light source. 



Given a diagram of the line spectra of several difterent elements and the spectrum 
of an unknown mixture .that contains two of the elements whose, spectra are given 
and asked to predict which elements are^present in the unknown mixture, the stu- 
Ikni applies the concept that the lines in the spectrum can be used to predict the 
presence of detinite elements in an unknown substance. by naming the two elements 
whose known spectra make up the spectrum of the unknown. mixture. 



Given a description of a situation in which a new type-of burner fuel is to be used 
tor observing the spectra of an unknown mixture of salts and asked to describe the 
steps to tbilow to determine which Salts are in the unknown solution, the student 
S|tplies the concept tiayi control sample established data for the sample which is 
not subjected to the e^erimental variable by stjituig a procedure thai includes 
viewing the.spectrum of the tlaijie of the new burner fuel itself as a step in his pro- 
cedure. 1 ^ 
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When asked to explain why the sp9Ctrum of the alcohol flame was observed before 
the varioii's chemicals were put into the flame, the student applies the concept that t 
control is needed to establish observatibris about samples not affected by the f 
experimental variable from which variations can be observed or measured by f^tating , 
in effect" that a control is needed so that ono'can be sure that some of the lines 
observed are the result of the heated cryslals and are not'^produccd by the alcohol 
flame. . , 



10 Given a description of a situatioi?^n..which the heating effect of it light bulb is to be 

Ol-Core-IO changed by increasing the wattage of the bulb and asked to suj^gest ways in whiclu 

the heating effect could be changed other than by purchasing larger bulbs, the stu- 
den.t applie.s the concept that the heating effect of a hidiant energy source may be 
changed by ( I) changing the distance'between the source and the absorbing object, 
(2) changing the absorbing surface, and (3) t'hangitig the absorbing time by stating 
^ solutions that use two of those methods. 



10 
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When asked to state the four variables that determine t he amoun t by. which the 
temperature of an object increases when it is.placed m direct sunlight, the stucJent 
recalls that the temperature increase of an object placed in direct sunliglvt depends , 
on ( I ) how large the object is (volume versus surface area), (2) how well it a1(')sorbs 
heat, (3) how quidkly it conducts heat, and (4) how long it is heated by stating at^ 
least three of those four variables or factors which determine them. 



10 
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Given a description of two similar .objects,- one having a light surface and the othe/ 
having a dark surface, and asked to predict which object will be botterwhen in ' 
" direct sunlight and to explain the reason for his choice, the student applies the con- 
cept that darker surfaces absorb radiant energy more readily than lightlvurfifces by 
pred icting, in effect, that the objtct \vith a dark surface will be hotter because the 
tdark.surface \^ a better.xibsorber of radiant energy. " r , 



.10 . * When asked to state why the copper vane on tbe sun-enejgy measurer wa^f, blackened, 

01-Core-13 " the student ivcalls that btackenilig a surface increases the amount of light energy it 

will absorb and convert to heat by responding toMhat effect. 



10 

OVCore 14 



Given a diagram of a sun-energy measurer and the fact that^when the measufer^was 
used to determine the effects of bulbs of different wattages f n temperature change, 
the variables time and distance were held coh^itant, aiul asked to ifate why time and 
distance were held constant when investigating thc^effects of the wattage of the light 
bulb on the temperature change qf the sun-energy measurer, the student applies the 
Concept that only one experimental variable is changed at a time so that nTeeTfect 
of this variable is not confuse^J with the effects of other variables by responding 
with the essence pT the concept. • * 



Given a graph of the total temperature change of a suh-energy measurer over time 
which shows a temperature change that increases at first, but stabili/es'at a constant 
level and asked to predict what the total tempera^ire change will have been w certain 



10 
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nuiiiber of minutes' later prbwded'that lio other variables eliarige, tlie student applies 
the? rule of grapWc interpretation, that a trend shown by the slope of a line on a 
grapli can be exlrapolyted beyond tlie graphed line if.all conditions remahi constant, 
by stating the same total temperature change as that last shown ^n the graph, 
correctly within ±0.2'^. 

: , • . — - 

I ■ ■ ■ * 

GivcMi ninirsets of time, temperature, and temper,at,uro-cliange reading*; frohi a sun- 
encrgy measurer as it heats up. and a labeled gr)d and asked to plot a graph of tdc 
teinpcrature change and t'ifne on the labeled grid,.the student applies the procedure 
of iraph" construction Tor plotting. data and drawing the best-fit line by constructi ng 
•the graph 'SO that tHe points are accurate to within ±1 scale division and the best-fit 
line is a smaothvfbgular curve^r ' . 

• " - . — — 

.... •• ' — — . — 

Given ii descriptiQn of a lighting device with standard electrical wiring which carrivs 

tli« w.apiing tlu« bulbs qf wattage hij^her 'than a certain wattage should not be used 

in the device •tind asked to.explain why this vyarning ap^Jears and to Predict what ' 

wiU hapi^en if a 'bulb of higher wattage is used, the studc-nt applies tie c^oncept. that a 

light bulb of higlnc*r' v\?attage |Voduces a greiUcr h»ating effect by respond ing'-wijth.tl^t; 

idea that a bulb of hi^ihex wattage would generate, mere^hljat which mi^ht damage 

Che device or sucroundin^ materials. - « ... 

... ^ 

Qven the niaximuo* teipperature change of a suTr-energy measurer when plaCod hi 
direct, sunlight and a graph of the maximuin temperature change of the same qieas- 
urer as a fuiK'tion of its djstanccfrQm a light bulb and asked at what distajice fr^in. 
tJitf light bulb tJho sun-entTgy measiirer receives tlve same amount of CHcrgy as'it 
does wlwn it is placed in direct , sunlight, the stiident applies the concept that the 
sun^energy *measurer receives'4he same<nnouiit olVnergy from two sources when, 
thv* niaximum temperature changes produced by )he two sources are equal, by 
stealing the distance. within ±0.5* em. 

• * • • « 

Given a description ot> device tliat uses a.liglU bulb specified wattage av scuirce 
of radiant energy and.asked to select. .which of several Wa'ttages would produce 
'nearly the same heati^ig effect in 'Mimilar device at twice tjic distance, the student 
• applies the colicept tliat in order for the heating effect of a light source to" rem.uiii 
c'ofiSit.,changes"iii the wat'iiige of the soufci^ must increase at a rate greatvr than 
twice'tbefate of the.increasu ill distance from the source by selecting the wattage 
which is more than 'twice as high as the wattage of t-he bWb hi the smaller device. , 

' ^" \ ' ' ' I ■ ' . ' 

Given four graphs of temperature chaTige versus tinie ijnd asked to select the graph 
tlTai best'jilust rates the tetHper'aturc change of a^sun^e.nefgy measurer when it is 
placed in direct sunliglit. the student applies the fact that when a sun-encrgy meas- 
urer is placed in dir^ect light; its temperature rises' rapidly at fir«t.''but then tl^e rate 
of increase" slows^cj^wn gradually until it reaches some niaximuAi temperature, by 
selecting the curve whose sjljipc .shows that pattern.. 



* • ' ■ ■ ' ' ■ ■ I. 

10 , ^ Given th^ wattages of four different light bulbs and four temperature change versui; 

01-Core-21 ' time graphs, each of which shows the effects of 9ne of the light bulijsion a -sun 

energy measurer, and asked to match each gfaph with the watta 



age of the appropri- 
ate light.Jbulb, the student applies the concept that when energy sources of different 
' wattage are placed at the^same distance from an object, the temperature change of • 
the object will vary with the wattage of the energy source by matching the graphs 
^ with the bulb wattages so that the linal temperatures. shown vary with the wattages^"* 
.of the bulb/ „ ' 
« — ■ • , — * '. ■ . , [ ■ 

— , — — 1 ^ . . t , : 

10 Given a graph of the temperature in "^C of a sun-energy measurer vv*rsus time and 
OT-Core-22 asked^o state the total temperature change of the sun-energy measurer, the student 
^ applies the concept that the total temperature change is the arithmetic difference 
. . between the final temperature (after the graph t]attens out) and its starting tempera- 
ture (at the zero pojnt on the tmie axis) by stating the total temperature rise cor- 
rectly within ±0.5°C . ^ 
. * 

■ ' ■ ' / ' ' \ ' ' ^ 

10 Given four graphs and asked to select the graph that best shows how the temperature 

01-Core-23 change of a black object varies with its distance from a light source^the student 

applies the concept tlrat the temperature change produced in an object^decreases as 

its distance from a radiant energy soiirce increases hy selecting a graph which slopes 

downward from leTt to right. ' , 

' ^ ' • — J m — ' -r ^ ' 

10 Given ample opportunity to work with materials oh a laboratory activity of more 

01-Core-^ than one day's duration and asked to observe the cleanup period at the appropriate 

time, the student chooses to close the laboratory activity period promptly upon 
receiving notification of thq time by immediately ceasing the haborata^y activity, 
returning materials in usable, clean condition to storage places, and participating 
• in work area cleanup, on at least ^hrcc separate occasions when being observed by 

the teacher or another designated observer without his knowledge. 



lO » When asked to work in the laboratory w^th fellow student?;, the student chooses to 

Ol-Core-25 cooperate with fellow'students in the laboratory by 'being polite, waiting hi»turn, 

being orderiy when moving about, and observing tjie right of his classmates work 
without being unnecessarily disturbed, when observed without his knowledge by. 
the teacher or another designated person on at least three occasions. 



3^ 



10 When asked to worR with the equipment and text materials of the ISC'S course, the 

01-Core~26 * student chooses to show personal responsibility for returning laboratory equipment 

no longer needed to the proper storage places during the activity period by returning 
such equipment^and nuiterials^to the'designuted storage places on at least three 
occasions when observed by the teacher or another designated observer without his 
knowledge of being checked. ' . 
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When asked ciucstions in the textbook, the student chooses to write" in his Record . ^ 10 
Book his answers to 90% or.more of the questions in his textbook by exhibiting the 01-Core-27 
written responses' when the teacher spot checks to determine if he is doing so. ♦ 



When working independently in the laboratory, the student chooses to show proper 10 
care and use of ISCS laboratory materials by using the materials only for their * 01-Core-28 

intended purpose or by requesting permission to do other specific experiments with 
them, when being observed without his knowledge by the teatlkr or another desig- 
nated person on three or more occasions. • i|| 

Given a diagram of the bright-Hne spectrum of an element and asked to predict the 10 
location of the dark^raunhofer lines that would appear in the dark-line spectrum of , 01-Exc 1-1-1 
this element, the student applies the concept that the dark lines in an absorption 
spectrum of an element are"mThe same position as the bright lines in the brighj:-line 
spectrum tor that element by'drawmg lines in the same positions. 



Ciiven a description of a self-contained device that is producing energy but presently lO ' 

has no input of energy, and asked ( I ) to describe, using the ideas of energy, what is 01-Exc 2-1-1 

happening to keep the device working, (2) to state if the .device can continue to 

work forever, and (3) to explain his ansvver, the student generates the explanation r 

fgr the operation of a .self-contained device, including that i,t uses stored energy to 

do work and it can continue to operate until some or all ^f the Stored energy is 

transferred from one place to another or changed from one form to Another, at 

which time the device will stop, by responding negatively to the notion of ceaseless 

operation and with an explanation to that effect. , 

^ ■ .. '<7> ■ ■ ■ 

When asked how to calculate the amount of work done on an object, the student 10 
recalls that the amount of work done may be calculated by multiplying the force 01-Exc 2-1-2 

applied to the object by the distance the object is moved by responding to that effect. 



When asked to cfefine the term conservation ofenerp', the student recalls that the lO 
term conservation of energy means that energy may be changed from one form to 01-Exc 2-1-3 

another but cannot be created or destroyed by respond injy ; to that effect. 



When askell to list three difterenl forms of energy, the student recalls that energy 10 

e.xiiHK in the forms of light, heat, chemical, electrical-, gravitational, nuclear, sound, 01-Exc 2-1-4 
kinetiK(motion), and potential by listing any three forms of energy included in or 

implied by the above list,* ' ' . 
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: — : ' : \ ■ . V ■ ■ ^ 

When cKked'to describe two sitiiatiohsinfwhich ai distance is better me^isar^^ indi*-; 

rectly, using a device such as a range finder, rathe^than .nleasured'd^;rect^y, wsing a 

device such as a ruler, the student igenerate< descriptions of two situations etrch Of 

which involves one of the following conditions: ( redirect measur^ng devices ai;e not 

suitable to thg intervening distance»^(2) making a direct measurement is too difficult 

or time-consuming, and (3) making a direct measurement may disturb the object 

whose distance ivS to be measured, by describing two situations each of which ^ 

involves one of those conditions. " • 



10 
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When asked to staie Uie principle on which a range finder is based, the student recalls 
tjiat a range finder is based on the principle thi^ the distance from an observer to an 
object can be determined from the angle tbrmed when the observer looks at fhe 
objetJt from two different posftions by stating that principle in hisown woi 




n ^ 10 

02-Core-2 



When asked why calibrated rather than uncalib^^ated measuring devices are used, the 
student recalls that calibrated measuring devices enable/investigators to report their 
findings in the form of numbers which can be easily analyzed or compared with the 
tlndings of otiier investigators by responding to the effect of at Icjist oi\c of those 



10 

02-Core-3 



reasons. 



Given an ISCS ran^e finder that has been accurately calibrated and asked to measure • ; it) 

the distance between two points that are k*>;s than^fiftetn meters apart, the student , * *■ ♦ O25^ore*^^; * 

tTi'initMil'ifi^c fh#> r'inm« HnJiVr i Mi('sicnri« tllr* rItClifViri* Kv^tn4?1 iiliAkliM.^n<* nnillt Mllil * 




Glveiidiagrains of two ISC^S ran&c Jnicfers which hi^/e cquaJJ[xi*i'hnes but differept 



t S •♦ID 

w£ 



angles hot wecirtlie sighting bar-and the parallel mghjing line ^uKfijkcd to scMect* tht*,,^ ' , . -^"^^^^fviy i^ 

* range finder which is being used^.toyneasure the HfCiiter distifr^tv and to eX4)lain his • • '.^^ ' '^V 
choline; the sludtMihapplies the relationship J^h^ft as t^e^distance mcasVrectby a rangcV^ ♦ ^ ^sM ,,* » ^"V 

fin,der1>ecomes larger, the angle between the sighting ba*iinj|ffhe parallel sighting'.rf '^•s -^f^ 

/"Ijine decreases by select iiij^ the range finder yjth the smaTler' angle bel^yeen th^ ^ ' • * * I . .. • ' - <L* 

. sighting bar anel the parallel sighting line and st^jnngv in effectv'that the smalleY ili/e ; ' . - #^ ^ V. v • 

\ /\ oV the angle. was the*|j)1i;;is for his choice • * / / V ^ 'f '] '\^ '%\ 



Given sketches of two ISGS range finders that haV'e baselines of different lengths and 
asked to state which range frnder can measure a large distance more accurately and 
to explain the reasoji for ilis choice, .tl],e student applies the conceptHhat the dis- 
tance which ^ range finder can meaj^^re acciifately is limited by the length of its • 
baseline by s electing the range finder witji the longer baseline and slatmg . in effect, 
either that the range finder^ltli the longer baseline can measure longer distances 
more accurately or tluvt a loiH'er bitit^Jine will result in a greater variation in sighting 
angles to objects at different laV^e tHiitai^ces. 



ro 
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WliLMi asked to state the two variables which determine the greatest distance that 
can be measured by a range tinder, the student recalls that the variables Aviiich deter- 
mine the greatest distance a range findcM- can lueasure^accurately are the length of 
the haseriiie and the smallest measurable angle formed by the sighti|ig bar and the 
parallel sighting line by sLatijlB the essence of those vat'iables. 



10 Ci*en a light bulb to represent the sun and the instjuctions for Activities 3-7'and 

02-Cpre-8 3-8 and asked to use the range Tinder to measure the distance to a bulb on the other 

side ol" the room but to carry out the procedure as if the bulb were the sun itself, 
the student manipulates'Die range finder in accordance with the safety notes about 
the dangers of looking at the sun directly by sigjUin^ the shadow of the bolts 
rather than lining up the holts wl\ile directly sighting the bulb. 



10 
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When asked to state why a range finder of the type constructed in cLiss cannot be 
used to measure the distance from the ettrth to a star, the s'tudent applies the con- 
cept that the ISC'S range llinder cannot be used to measure the distance from the 
earth to a star because any possible baseline on such a range finder is too short I)y 
statmjj the essence of that concept. 



10 

d2-Core-10 
I 



(iiven a diagram of the Marth-sun-Venus model and asked to list four assumptions 
that are made when drawing this model, the student a^calls that the assumptions 
made in drawing the l.-arth-sun-VenuM, model are that ( 1 ) the sun is the center of 
the solar system. (2) I'arth and Venus are planets revolving around the sun, (3) Venus 
and larth move in the same plane. J4) both Venus and liarth nfove in rouglily 
circidar orbits, and (M Venus is closer to the sun than Marth is by stating the essence 
of four of the five assumpti<^ns. 



JO (iiven a diagram of the l-arth-sun-Venus model showing the positions ofMarlh and, 

02-Core-11 ^ Venus at one time, the position of Venus a few months later, and four alternative 

positions for the 1-arth at that same laJkM* time and asked* to locate the approximate 
position of l-artli at the later time, the student applies the fact that the angular 
speed of Venus is greater than that of l iarth hy selecting a position for Ivarth which 
i;hows that 11 has moved through a smaller angle^than Venus. 



10 (iiven a seri.es of six diagrams of two planets and the smi, eaeh of which showsrthe 

02-Core-12 Jines of sight from the planet wlu)se orbit is greater, and asked to,select the diagram 

which shows the greatest sighting angle, the student appjies the concept that the 
greatest sighting ;ingle is determined by. the line of sight to the sun I'vom the planet 
which has the larger orbit and the line of sight froin that same planet which just 
touches, but does not cut, the orbit of the plaiiet of smaller orbit by selectiiig the 
diagram which shows those lines of sight. 



• .. 02 Core- 13 



, (iivfu aVoinpiiss. ;i nilcr, and a Oiaiuam of ai%aitli-sim-I*lanct systLMU in wliicli llic 
planet lias a smaller orbit tlum-,l',aj tlt\ and asked to draw the largest possible angle 
lu'tween llie l-artn-sun liiie arid the l^arth-l'lanet line, the student applies-'the con- 
L-epI that the largest angle between the lunth-sun line and the liarth-l'lanct line 
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occurs for a planet with a smaller orbit than Harth s when the Earth-Planet line just 
touches the orbit of the planet by clrawing that angle. 



GiVen a drawing compass and a diagram showing the suili the orbit of an outer 
planet and the sighting line to an interior planet, which producL*'s the maximum fight- 
ing angle aud asked to draw n circle to represent the Orbit of the interior planet, the 
student appliys the procedure of using the largest sighting angle from the outer 
planet to the interior planet to diagram an interior planet's orbit with its center at * 
► the sun and just touching, but not cutting, the sighting line from the outer planet by 
c onstructing a circle whose center is at the center of the sun and which just touches 
the sighting line to represent the planet's orbit. 



10 
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Given a protractor, a drawing compass, and a metric ruler and told the maximum 
angle between the sun, a specified planet, and a planet Which has a smaller orbit 
than the planet specified and asked to construct a scale model of the orbit of the 
planet with the smaller orbit, using a specified orbital radius for the larger orbit, the 
student applies the procedure ofnising the maximum sighting angfe between the sun 
and the pTaiicTwilh the smaller orbit as observed from the specified planet to con- 
struct a scale model of the orbit of tl?b planet with the smaller orbit by drawing a 
circle to represent the larger orbit and by constructhi g,an angle eqiial to the maxi- 
mum sighting angle with its vertex on the circle and one arm passing through the 
center of that Circle and dra wii i« a second, smaller circle which has the sanrt center 
as the original circle and just touches the second arm of the maximum sighting 
angle. 



G\v\u a scale diagram which shows the orbits of two phuii^ls ami the position of the 
sun \\k\ tlic actual, minimum distance between the two planets and asked to calcu- 
late tV actual radius of the outer planet's orbit, the student applies^the rules of 
ilnearV-aiing. which include (I) meaJHi.ring the scaled distances which represent the 
known ami unknown distances, (2) luuling the ra.tio of unknown .to known scaled 
dislaiWes. and {?>) multiplying this ratio by the'aOtual knowu distance to calculate 
the distance from the sun to the planet, by reporjmg an answer within -K\57, of the 
correct ^listance. 



(iiveh a diagram of the earth-moon system and asked to state two assuniptitMis about 
liie c;lrth-nioon system that arc used when calculating theMUogn's diametef, the 
'student recalls lhat the assumptions used when calculating the moon's diameter are 
tiiat ( 1) lliv moon's orbit Is circular. (2) the earth is at the center of the moon's orbit, 
(3) the earth'tlirns a1 a coilstant speea,"(.4) eithur the moon ifi 24(),()()() miles from 
the earth or tlje moon's'orbit is I ,.S ()(•),()()() miles around, and (5) all the motion 
observed, whiin the moon is viewed for short periods, is due to the earth's turnmg by 
resiioiyling wlth the notion of two of the five assumptions. 
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When asked 
object, the j 
the amount 
bounce off t 



o describe the method by which radar nieiisures the distance to an 
dent recall!^ that radar measures the distance to an object by measuring 
fimelt Takes for a uadio sigtial of known speed to reach the object, 
le Oibject, and return to the antenna by sUitjng the effect of those ideas. 



si uc 
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10 • Giverica protractor and diagrams of two angles of less than 180^ with arcs between 

02-Exc 4-2-1 the arms to i;idicate the ahgles to be measured and asked to measure the size of the 

indicated angles, the student manipulates the protractor to measure an angle by 
placing the prptractor 5K) that its reference point ils at the vertex of the angle and the 
side of the baseline with the 0^ marking lies along one of the arms of the angle and 
reading the size of the angle from the protractor scale by reporting the size of each 
angle correctly to. within ±2^ V 

10 Given a protractor and asked to construct ifngles of certain sizes, the student manipu- 

D2-Exc 4-2-2 lates tlie protractor to construct the specified angles 1>y constructing angles within 

. ±2^ of the specified sizes. 

10 Given a scale drawing, its sc]<ale, and a ruler and asked to dete^ine actual distances 

02-Ex<; 4-3-1 from the scale drawing, th^ studert t applies the procedures for determining an 

actual distance from a scale drawing, which include measuring the distance on the 
drawing in the units of the drawing and multiplying the numerical value obtained by 
the distance each scale unit represents, bv reporting the distance to an accuracy of ^ 
±5% of the correct value. 



10 ' Given a scale diagram on which the actual distance between two points is specified 

02-Exc 4-4-1 and asked to determine the scale of the diagram, the student applies the pjcocedure 

for determining the scale of a scale diagram, which involves ( 1 ) measuring the scale 
distance which corresponds to the actual specified distance, (2) stating the ratio of 
• scale distance to actual distance, and (3) simplifying the ratio, bv reporting the scale 
as a ratio of one of the scale units to the nurnber of units of actual distance it 
represents with an accuracy of ±^%. 

■ it 



(liven a sighting scope and a bright hght source one centimeter square and asked to 
use the sight intj scope at a specified distance from the source to obtain an image of 
fixed si/e on the tVosted acetate screen, the student manipulates tlie sighting scope 
to obtain an image of the specified si/e on the' acetate screen by phicing the pinhole 
end of the scope at a specified distance from the source, pointing it toward the 
object, and adjusting the length of the scope until the image on the screen is 
of the size specified by reporting tfie length of the adjusted sighting scope within 
±5 cm. 



10 
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Ciiven a statement to the effect that it would be impossible tojileasure the size of 
the sun because no .one could get close enough to measure it without being burned 
und asked whether he would agree with this statement or not and to explain liis 
answer, the student applies the concept that indirect methods.of measurement can 



be used to measure objects that are impossible to measure directly by stating that he 
disagrees with the statement and the essence of the concept. 



- 10 
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Ciiven a brightly illuminated object, a mete^stick, a sighting scope-, and the mathe- 
matical relationship by which the distance across an object can be calculated and 
asked to use the sighting scope and the meterstick to measure the,distancc across 
the object, the student applies the procedure for determining the distance across an 
object, using a sighting-scope, which involves focusing the image of the object on the 
screen, measuring the distance from the object to the pinhole, the distance from the 
pinhole to the screen, and the width of the image, by calculating the distance across 
the object within i \ 07r, using the relationship 



10 
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_ distance^ffpm ohjed to piiihole 
across - Jj^tance tfonrpinTole to screen'^ 
object ^ image 



(liven a situation in which a person on another planet wishes to use a sighting scope 
to calculate the distance across the sun and both the equation for calculating the 
distance across the sun from the planet specified and the distance from the pinhole 
to the screen of his sighting s'cope in centimctei^ and asked to calculate thi' distance 
across the sun, the student applies the pToeodure for calcuhiting the distance across 
the sun, usnig the formula • 

distance from sUn to planet X distance across i^iage 
distance across sun = JistT,7^^frony;i^lu)To t^^^ • 

by caloiijttting the distance across the sun within 110% of the correct answer. 



10 

03-Core4 



10 

03-Core 5 



10 

J)3-Corft-6 



When asked to state why it is hard to prove that the earth turns and that the sun 
does not move around the earth, the stud6iit recalls that it is difficult to prove 
whether it is that the earth rotates or that the sun revolves around the earth because 
cither motion would produce the same apparent motion of the sun across the sky 
each day by responding to that effect. 



10 
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Given the amount of time that it takes for a plane Wo make one complete rotation 
when the sun's path is directly over the equator and asked to state both the number 
of degrees that the planet turns from sunrise until the sun is most nearly overhead 
and the number of degrees it turns from sunrise to sunset, the student applies the 
concept that when the sun\ path is directly over the equator, any planet rotates 
about \me-quartcr of a t^otation (^)0° ) between sunrise and noon and about one-half 
of a rotation ( 180°) between sunrise and sunset by slating those amounts of angular 
rotation. * 



10 
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When asked to state why the year has an extra day once every four years and what 
purpose it serves, the student recalls that February has an extra day once every four 
years because the eaVth\s period is not exactly days long but is closer to ^(^5V4 
days; tlierefore, an extra day is added each four years to keep the calendar i*n step 
with tlie seasons or to keep Faster at a specific tinie, by re sponding to that effect. 



10 
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(liven a scale diagram of a sun-planet system with the orbit of the sun around the 
planet showing the angle that the sun appears to move each hour and the seale of 
the diagram and asked to determine how many miles per hour the sun would have 
to travel to make one trip around the planet each day, the student applics tl;e pro- 
cedure for determining from a scale diagram the speed at which the suii would have 
to travel to make one complete trip around the planet each day, whicji includes 
measuring the length of the chord beiween the intersections of the arms of the angle 
through which the sun appears to move each hour and multiplying this distance iu 
niillimetefs by the distance represented by each millimeter to determine the speed 
of the sun. by reportnig the speed of the sun in miles per hour within l I07r. 



in 
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(iiven a compass, a protractor, a ruler, the distance between the sun and a planet, 
and the number of degrees that the ^un appears to move acrot>s the sky each hour 
and asked to calculate the suji's speed in miles per hour if it appeared U) make one 
eomplete circle arcuind the planet each tlay, the student applies the concept that 
measurements can be tietermined from scale diagranvs by caknilaU the speed of 
the sim in the folk)wing way: drawing a circle whose radius is proportional to the 
sun^ilanet distance, constructing an angle with its vertex at the center of the circle 
and .whose si/c ecjuals the angle thnnigh wliieb the sun appears to move eaeh hour, 
measuring the length of the C\nm\ between intersections oY the'cirele and the uruis 
of the angle, and nuiltiplying this ehord fength by the scale lacfor;and by reporting 
the speed of the sun in miles per lunn* within an accuracy of 1 1 (/'r. 



When asked to explain why it is unlikely that the sun travels around the earth each 
day, the sludeiil Recalls that it is unlikely that\the suu travels around the earth each 



C" 
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day because tKe speed at which the. sun would have to traVel to do so Would be much 
greater thar /he speed t)f any knoWhtplanet or sateHite by responding to that effect. 



When asked to state why the* earth is divided into time zones, the student generates 
an explanation which includes the notion that time zones were created for conven- 
ience so that at a given clock time, the sun is in the same relative east-west position 
iii each zone by stating an explanation that includes that notion. 



10 

. I 03iCore-12 



Given that a device heats a surface by means of a light bulb of specified wattage and 
asked to state the wattage of tiie bulb that would be required to produce the same 
heating effect in a.simiiar device in which the bulb is twice as far away from- the sur- 
face, the student applies the concept that the intensity of heat from a source varies 
with the square of the distance from the source by stating that the necessary wattage 
will be four times that of the wattage of the bulb at half the distance. 



10 

03 Core- 13 



(iiven the distance from a sun-energy measurer to a light bulb and the wattage of 
the bulb and asked to state the wattage of the biilb that would have the same heating 
effect at a distance that is eight or sixteen times greater than the given distance and 
to show his work, the student applies either the doubling method, which involves 
drawing a table of distances and wattages, writing the known wattage and the dis- 
tance in the table as the initial column entries, finding the remaining table entries 
by multiplying the previous distance by two and the previous wattage by four until 
(he last entry .in the distance column equals the required distance, and reporting 
that entry in the wattage column which corresponds to this distance as the required 
wattage, or the squaring method, which involves using the rule thaf the intensity of 
radiant energy varies inversely as the square of the distance from the source, finding 
the ratio of the new distance to the original distance, squaring this ratio, and multi- 
plying the squared ratio by the power of the original source to find' the required 
wattage, by c^ lcujatjng the wattage correctly within ±10%, using one of those 
methods, and showing his work. 



(iiven diagrams of the spectra of (wo stars each of which shows son>e absorption 
lines, tl\e spectral line of the elements that correspond to these absorption lines, ' 
the distance of these stars from the earth, and the amount of temperature change 
in a sun-energy measurer caused by each stir and asked to compare the composition 
'^nd wattage of these two stars, the student applies the coneept that the composition 
()|* a star is shown by (he appearance of absorption lines in its spectrum which cor- 
respond to thtf spectra of various elements and the concept that the relative powers 
of two stars vary directly with the heating effect that they produce'on a sun-energy 
measurer and inversely with the square of their distance from the earth by stating a 
description which involves tlvose two concepts. 



When asked to define the term traymt as it applies to the movement of planets, the 
student recajjs the defini(ion (hat a transit is the apparent passing of a planet across 
the face of another heavenly body, s/ch as thv sun, by responding to that effect. 

, ^-L — ^ — \— ^ ^ 
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03-Exc 5-M 
/ 



Given the focal length of the object lens and the eyepiecd ItJtTvcif a telescope and 
asked to calculate the power of the telescope* that uses these\ensesjithe student 
applies the mathematical relationship that the power of a telesh>pe equ;^ls the object 
lens's focal length divided by the eyepiece's focal length by Calculating the power 
of the telescope within ±5%. . ' 



10 

03-Exc 5-1-2 



Gi^n a diagram of a lens, a distant object, the image formed, and several lighl'raysy 
ai)d asked to indicate the line which represents the focal length of the lens, the stu- 
dent applies'the concept that the focal length of a lens is the distance between the 
lens iiiul the focal point (focus) of the \cm by selecting the proper lilie on the dia- 
gram. • >, 



JO 

03-Exc 51-3 



Given a convex lens, a 1 5-cm square piece of cardboard with a white surface, a 
meterstick, and masking t^pe^and asked to measure the' focal Icrfgth of the lens, the 
student applies the procediirC for^measurjng the focal. length of a'lens, which includes 
focusing an image of a distant object on a piece of cardboard and then measuring 
the distance between the lens and the cardboard, by reporting the focal length of 
the lens within'±10%. 



10 

03-Exc 5-1-4 



Given the tocal lengths of two lenses to be used in constructing a telescope and a dia- 
gram showmg a human eye , a distant object, and two positions between the eye 
and the object and asked to draw the positions of the two lenses used to make the 
telescope to view the distant object and to indicate their focal lenj^th and how far 
apart the lenses are, the student iiyppMe^s^the concept that the lens with the shorter 
focal length is placed near the eye and that the lens with the longer. focal length is 
placed farther from the eye and that for maximum magnification the lenses are 
separated by a c^istance that is approximately equal to the sum of tjieir focal dis- 
tances by indic ating); their relative positions and sJa^Ung that their spacing is-the sum 
of their focal lengths. • 



10 

03-Exc 6-1-1 



When asked to explain why people invented calendars, the student recaMs tlyn calen- 
dars were invented so that people could telfthe time of year more acCynrateijuind 
could describe and predict when important events had or were going to happen 
resp ondi ng with the eft^ect of tho?se ideas. 



10 

03 txc 6-12 



When asked to explain why so many ditlerent calendarsowere devjsed and rejected, 
file student recidls that the early calendars were not accurate enough so that the 
seasons began in the same c^ilendar month each year and, therefore, had to be 
frequently adjusted by respondin}; to that effect. 



lO 

03-Exc 6-13 



(iiven an example of a double date in history books and asked to explain why tw<^^ 
dates are^given for a'particular event, tJie student recalls ihm the date an even! 
occurred is sometimes reported according to the calendar used at the time of the 
event and sometimes according to today's calendar and so dtites from each of the ' 
calendars are given in different tcycts by responding to that effect. 



ERIC 
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(livLMi five purporlccl reasons why (iaiiico Jccidecl to acivpt CopeFnicj[s's model of 
tlic solaivsystLMH aiul reject Ptolemy's model and asked to select the best reason for 
•aecepting the ope mo^el and rejecting the other, the student ap plies the concept 
that one moflel is considered to he better than another if it agrees with experimental 
observations nvore accurately by side ct_mg. the option that expresses that idea. 

r- 

■ ■ . ■ . ■ — — ' — — ' n— 

(uveji sketches of three possible Venus-earth-sun models and^asked which oj^ie 
represents Ptolemy's model and which one rc;presents Copernicus's model, the stu- • 
dent ^kjLMiUjles the earth-centered system with Venus traveling around a.dererent as 
IMoleiuy's model and. the sUn-centered system with the earth and Veniis in circular 
* orbits around the sun as the CoperniLan system by selectm g the correct models. 



(liven that work is oneOt* the variables involved in calculating power and asked to 
name another variable involved in calculating power, the student recalls that time 
is a variable involved in calculating power by namin{^ time as the other variable^^ 
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03-Exc 7-11 



(Jiven a situaticMi in which the term power is used in its scicntilic sense as defined 
in lixcursion 7:1 and asked what is meant by the term pin\\i\ the student recalls^ 
that power^s the rate at which work can be done or the rate at which energy can be 
transferred by rcspo^iduji^ with one of those notions. 



(liven a situation in which the word powerful is used to describe a device and asked 
whether it is scientifically correct* (as defined in I'xcursioji 7-1 ) to use the word 
powerful in this way and to explain hi.s'aiiswer. the student iUlP'j^^^^''^^' concent that 
power is a measure ol the rate at which work can be done by responding affirJFTa- 
tively and, in effect, that if a device perlornis more work ( force multiplied by 
distance) in the same amount of time or less than another, it could scieiitifically be 
called a more powerful device. ' ' , 
I : 



10 
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10 

03-Exc 7-13 



10 

03-Exc 7 2-1 V 



(.iivLMi the distance kom a sim-LMiorgy mcasiuvr to a |H)WL'r source, the power of llie 
source, and the temperature change of tlic suii-energy measurer and asketl to use the 
method ofsciuares to lind the pt)wer of a sourc,i.' which wouki produce that same 
heating elTect at a distance that is an odtl integral-multiple oftlie original tUstance. 
the student applies the rule that the, intensity t)!' radiant energy varies inversely as 
the square of the distance from the source by finding the ratio of the new tlistancc 
"to the original distance, squaring this ratio, multiplying the scjuured ratio by llie 
power of the original source, and _reporlin|!; Ihc power of the new source correctly 
within 10^;^. 



(liven three numbers anti asked \o stpiare each of them, the studi^nt applies the 
concept that a number is squared by multiplying it by itself by repprtiiig the squares 
of at least two of the three numbers correctly. . ■ 

^ ^- : J~ ^ - 
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Given a plastic water rocket with its pump and f unnel, a meterstick, water, anj a >^ VVU 

beaker <^nd asked to launch the witcr rocket in the presence of an observer, the ' dlrCor|p-1 \ 

, studejit manipulates the water rocket and air pump, filling the rocket with water to 

the designated level, attaching the air pump to the rocket, pointing the rocket up- 
^ .ward, pumping a maximum of twenty strokes of air into the rocket, bracing his 

hands, and pulling back on the trigger release slide, by launching the rocket approxi- s> 

mately straight up over an open area. , 



(liven a quadrant aiid a conversion table and asked, to use the quadrant to measure a 
sp\'cified height difference in meters, the student manipulates the quijidrant to meas- 
ure the specific^ height byistatiotling himself at the 7.6-mete^r mark, crouching down 
so that the bottom'of the quadrant is one meter off the fIooi;^iieasuring the angle to 
the nearijst 5", using the conversion table, and reporting tile specified height that 
corresponds to the nearest five-degree angle. 



WU 

01-Core-2 



When asked to explain why indirect methods rather than direct methods were used ' - \ . - WU^ 

to determine the height of the rocket flight, the student generates j he explanation" ^ * Ol-Core-3 
that indirect methods wepe used to measure the height of the rocket's, flight ■ ^ ' 

because they did not afTect the variable being iiieas^ured. wefe the only methods - - . . _ 

possible in the situiitibn, were done more rapidly, involved either Jess equipment^or , 
more available equipment;, were easier to use, and produced more accurate results ' ' ^ 
than direct measurement would have by stating t he essence of at least two of thgse ^ \ > - 

. reasons or examples of.them. " . • ' ' 



Given the angular height toVhich a R)ckejt travded and an angle-height conversion 
table and asked to find the highest point to which the rocket rose, the studejit applies 
the procedure of reading an angle-height cojiversion table by s tjaing the distance 
that corre^pondsHo the giKMi. angular jneasutemenf in an angle-height conversion • 
table. I 



WU 
O1-Core4 



NVhen askecMo state the reason for havin{^ more than one observer to measure tlie 
rockctjlights, the ntudenit applies the concept that* several measurements are made 
of the. same thing in order to reduce the effects of random errors in individual meas- 
urements*by stati^ llu? notion of tha>et)ncept. 



WU 
01 Core-5. 



When asked to define operationally performance for a water rocket, based pn the WU 
use oT the cfuadrant, the student recalls that performance for a water rocket Is 01-Core-6 

operationally defined as the maximum height to which the rocket rises when it is ^ . 
launched by resjwnding to that effect. . * ' . 



When asked to explain why only one variable is changed at a time when investigating 
the ef fects of varying amounts of air and water on the performance of a rocket, the 
student applies the concept 'that in an experiment, only one variable is changed at a 
time so tluit the ef fects of changes in the experimental variyble can be identified as 
related to that variable alone and cailnot be confused with effects produced by 
changes in other variables by stating the effect of that,concept. 



WU 
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01 Qpre-O 



Givciv^ description of a ViiViable aircfc^sked tdiyesigii a procQd-yreUo 'tcst thQ;elTect=dir 
t^at variirble on the pert<)r!uaii'C^ at a rai;Hct/the stHdeiit gcncrafcs a procedure that 
ii>jcludes a way'ot* systi^matically; clianging the variable to beNnve^tigatqd while hold- 
ing the othei' variables constant *so as tp ittVcstigate the.effect ot'ilie Variirble on a / 
: Focl<etV4)crtbrnianCe by stafjjig such a.procecjure.:.. - .. . ' / ■ 



. Wlidh;' asked to sti^to;two variables.which atTect the pertoritianee of a water rocket, 
tliu,stiidetH» a^arlJi ^ the two Variables vyjuch aff^ect the perfornKince of a..water 
rocicet are jii^anu^'nit o?t--water jt contaim attd ftie number of strokes.of ^ir fofb^d 
into it by stating ^ both (>t'tlios\^ variiy[)les. . • - ... ' i 



vvu ^ ^ " i ^ c iiveii'ii diagram of^i racket re^idy to tatincli and tlicapparatus nft^fc||^t6.vlauiicbV.v/ 
OVGwMO \^ V . .f the rpl'ket ai^l asked tgl:name a system, two subsystertis, and fo^rr^^BjneritSv4^)e 

: " . ^ v^r '?;tudejft't appnes tlie coijCjy>^^^ a' system groiip of objects tlY^^raLMice^e 
' •* - -y other: a sul%skMn is a'^i^O^^ 

° ^.either witFvin tli«| system, and^i confponentj^ an rridividual jiiart of the'systerii^y 
y naming a^ysteifi, two'sllbsy^;tL^l^s,^^^^^^^^^ fQU^coniponents in agreement' with*thos^ \ ' 
. ■ ■ ••• com^epts^- ^ . ^ . • - w. ■ . . ' . .^^ 



WJJ 
01 -Core 11 



:Oiivei>,a:iliagrcun oRa closed' system that containla gas uiuier prcvssure aikl asked, to 
jj^aw ari:ows^to rt'pjesent the force (prv'Hs'i'ire) exerte'd by.llie gas, the studeiU appHes 
the Concept'^tliat a:confiiied:gaji:Under>prC'"ssurc^^^^^ t^rce in ^all directions 

by dfiiwijig arrows of approximately et^qal length tliat pomt radiolly witwardMn^aJl 
directions /igainst the inside of the container. * v ' ' « • ' . 



WU / ■ Cijvcn a iHagrain.of an pb.ject frcjin-wjiicT^as isvcscapiiig and asked to shQw the 

OVCore-12 ^ dircction-ot' tlK'"unbalanced tbrVe acting on (He abject, thii student appMes tluvX-on- 

• « * ccpt That the rcactiQH force on ah object actsfjn the dir^JCtton opposite to ilicoUnec- 
tion in which the gas is escaping by dr ^awing an arroyy 'in that direction. \. 

* ■ = ^ '\' ' V ■ _ '^fc 



WU 
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Given a situation in which an unbalamied force is aelin^ on a toy and asked, how . 
He .would measure the unbalanced t'cyrce, the s-hident'tiyi) plies the.qOncepJi that an>/ 
unbalanced force can be .measured 1^ nieasurfng the extent to which it changes the 
shape or motion (s'peedt direction, or both) of an object, just as a'^^inglc fort:e uifi be 
ine^isured, by responding to the effect that the unbal^ncvd force am be measured " 
^ by a force measurer whose blade is hooked to Ihc'Side of the:.toy opposite^i;^ the 



-4^^- r- 



toy's dii»ection of motion and observing ho.Ny much the bhidc of the fgrce nVeasurcf; - 
is deflected as, the toy inoves. \ ' - -^^ ; - 



01 C6re 14 



^^Wiicii ifsked to ck'scriBc a way that could be used to measure tly»>.initial thrusl":i)f a' 
water rockd. the sHident giyijerates a method to measure tfie thrust of water ' -• 
rocket, vyhich involves the idea of eoiinei^ing a force-measuring device to the roeket 
and the^i releasing the rocket from its launcher, liy stajj^tig siich a tnethod. 

-I ^ '-^ — ^ ■ ■■. ^ '■ ^ 



S3 




"/ - . •.. . - i n m - '•^ l yr , ' .... ■ ■ 

(Mvcn thal-jn an -activity HV|ji) plas]fe(|^^^ were substituted for (he metal blades on WU 
the force measurers and asici^d^whatyuist be true of the rulers if the result^i of tl'ie " Ol-Core-15 

activity using the modified device are to be compared, whether or not everyone 
. v^oidd huve had to use 4he sanie tniits to calibrate the scala cards, ami to c*XP . i • 

answer, the "student applies (he concept that pleasuring devices must be calibrated 
against a common standard if (he values of measurement are to bii^sily compared . 
by shitmj in effect (hat the rulers and units mlist be iclentical 6^^^$^ ' 
of measurements depend^u|^on getting similar jesuhs when nia^^*ij(^|}|e 
measurement. 

( liven* the 4iin( that he colild use 'different sized jets and asked to desfgn an cxperi\ \ - ^ WU 

ment to invesligate the effect of changing ortly the speed, not the rate, at which ^ , Ol-Core-16 

water leaves a jet on (he resultant^ unbalanced force, the stuclenf gene rates a descrip- - 
* » tion of a plan to determine (he effe<:( on (he unbalanced force of changing jus( the' 
„ *speed*a( which wa^.^T leaves (he jet, which includes (he ideas ol'( I )'changing the size 
of the jet. attjusting the ra(e of How so (lia( a standard volume of water Hows 
Iram (be jet iii a certain amount of time, (3) measuriiig the speed of How, and 

*(4) measuring the unbalanced force, ushig a force measurer, by r^^ywniiil^ that " ^. €t 
"'^effect. ^ * ^ " ■ 

When asked to stale whether a rocket will have a greater.unlwIanceJ force w4ien it is WU 
in the atmosphere or in (he vacuum of outer s|)ace and to explain his answer, the 01-C(Jre-17 
student ii])plies (he con^cp( (ha( (he (hrus( ot^a je( isjess when i( discharges in(o a 
lluid by s(,(]jiilg (ha( the thrust (unbalanced force) is greater in the vacuum of oUter 
• s|)ace and, in elTec(, (ha( this is .so because thcie the rocket exhaust has nothing to 

push against. ' ' ^ 



..; WlVcdi asked (o s(a(e (wo reasons (hilt expLrimen(s are performed on simplilled . WUt 

;,;sy<(cins ra(her (ban on larger, more complex sys(ems, (he s(utien( recalls (ha( the 01*Core-18 

* rea^cons Ihaf siin|\lified .rather (ban more loniplex systems are s(udied are ( I ) to 
\ decreafce the ex|UM)se and (imc ol •invcs(iga(ion, il) to- have a more managcat^le and 
%inore e;^si1y obsvryable sys(em. ai*id (.^ ) (o C()n(rol variables more easily by sla(iji^' 

HI 1 e e I l*ej,\l o f ( wu oT (he re y so ns . * 

^^ijyen aiti|-1^ic\<MM^^^i'.bU^*fy to Work with uiateriats on a laboratory activity Cs\ more • WU 

tifari:one dayVdufatioiv.ancI asked t/) observe the cleanup |)eriuJ at tJie appropriate . OI-Core-lB 
lfinc,":'fhe studetit cluj'txsc^s to cl6?;e the laboratory activity pericuf promptly upon- 
k^wivirtg^iotifiCDtion (^^^^^^ timO'-by invniediatcly ceasm laboratory activity, 
rcjturmn^ materu/ls in usalSlc, ckS>« condition to storagv [places, ami inirticipating in 
w<XtX iirrni cleanup-.on af kast three separate occasions wbe'n being observed by the 

, teachVj or ;uu)lhetjfcsigruik pcrs/») without his knowledge. 



^WheiV^tsked t.w woikMn'vthe labonVtory nVUIi fellow students, the student chooses to . • \A(U 
.ct>o|iej[Uilr Willi -fel low. st:i iyi the labotatory by iKMiig polite, wajtjng his turn, ^ •Ol-Core^20 
.j^^rjng Mderiy^ nuivi^g ^ijouV^Wid'^^^^ the right of bis classinales to work 
*v^it)ioiiKJ>t^in"g M.nj4cces«^^ disturbed, wlieir-\il)served without his knowledge by 
the tCadjt^i; w utiO^^^^ on af kast three occasions. 



f 
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Wlicn'usked to work wifli the equipment and 'text materials af the ISCS course, the 
student ch ooses to shoW persontil responsibility for returning laboratory equipment 
no toiiger nieded to the proper storage places d^iring the activity period by r etiirnii ig 
such cquipnv#t and inaterials to the'^designated storage phices oh atJeust three 
' occasions when observed bythe teacher or another designated observer without his 
knowledge of ibejng checked. ^ . , 

; ^ . ■ ^ , • , , ^ 

. When asked questiops hi the textbook^ the student chooses to write in his Record 

Hook his answers to %)7( or more of tjie questions in his textbook hy exhjbiMny; the 
. written responses wlien the teacher spot checks to determine if he is doing so. , 



WU • 

01 Core-23 



When working independently in the laboratory, the student cabooses to show proper 
care and use of ISCS laboratory 'materjals'by usinK the materials on^y for their 
intended purpcise or hy~^rec}4.ie stin^ permiskion to do-othcr^pccifi.c experiments witli 
them, wheij^ being observec^witbout his knowledge by the teacher or another 
designated'person on three or more occasions. ^ ^ 



When asked to\lefihe /*o/r(' operationally, tjie student recall s the operational 
definitioli that a force is tli^it which can change an object's shape, speed, or direct4on 



WU 

01 Exc2-1 1 



and can be n^rasured by nicasuring the extent tt) which it^clumges the shape or 
' motion (speed, direction, or both) af the altered object by ri^si)(jju)jng Vith the 
essence. of theM)piTational definition. 

• . ' / . ^. ... /, ^' • • " ■ , ■■ 

WU When asked to define unh^ihmccd force operationally, the student recallsjhe 

01-Exc 2-1-2 * operational definition that an unbalanced force acting oivan object causes a change 

in the motion or shape ol the object anxl that the si/e ol* the change is a measure of 
the si/e of the force by staj^iiig the effect of that definition. 



\ 
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\ 0 



(JivLMi the weight of an LMiipty rocket casing and the weight and Hiriist of Tive sjnall 
rocket engines anti asked to select the sfuallifst rocket engine that will allow the 
rocket to lilt on and to explain the reiNon for his choice, .the student applies the ^ 
'concept that thi\ thrust of a rocket must be greater than.its total weight lor it ^o 
lift olTby selecting 'the snuillcst engine that provides sulTicient thrust and sUitjng 
the essence of the concept. - - v . 



^ill roqte 



(Jiveiva diagram showing two identical rockets which have traveled the same amount 
of time but dilTcrent distances and ^sked to state whiciv rocket has had the larger^ 
uiYbalanced Ibrce acting on it and to explain his answer, the student applies the con- 
cept 'that the distance a movable object will travel in a given amounf of time varies 
tlirectly with the si/.c of the unbalanced forcv applied to it by selectjj i^the higher 
rocket and statmg the essence of the concept. 



WU 
02CorAi^ 
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02 Core .2 



(iiven a Ibnr-part diagran>, each of which shows a pattern of water drfjps whoscl^ . WU 

spacing increases, decreases, or remains the same antI the direction of motion of the 02-Core"3 
CiTrt that left this track, ami asketl to state whether the speed of the cart iiicrci^scd, 
decreasetl. or rcmainetl constant as it matle each' o-f the track??, the student !^[ai^ifi^;s 
the speetl of a water-clock vart as»increasing if the drops become larthcf apart! as 
decreasing if the drops become closer together, or as constant if the drops are. equally 
spacetl by stating whether the speed increases, tleciM^scs. or remains the same ctv- 



rectly for at least thfee of thv four cases. 



(liven three speed-Nme interval graphs showing increasing, decreasing, and constantN WU* 
spcetis aird a series. of water-clock cart tlrop record.s in Whi(,*h an arrow shows the \ 02-Core4 
tlirectioji of motion ol the cart and asketl to match each water-clock cart tH-op record 
with the appropriate graph. /TTestiitlent classifies a water-clock cart drop record as 
corresponding to the graph tKat slopes upwarti to the right if the thop separation 
increases in the tlirc'ction of m(Hi()n,.as correspomling to the graph that slopes down- 
ward to the right if the drop sepahTlif)>yyrf^^ in the ilirection of motion, or as 
corresponding to the graph with the liori/on\il1^ne il^the dfl)p separation is t'onstant 
by so matching the graphs and drop records. 



(liven a description of a situation in which the same force is applietl to two sinijlar 
objects oMilferent masses and asked to select the o(^)ject whose speed will increase 
taster and to explain his answer, the student applies the concept that an object's 
speed varies'inversely with its mass when equal forces are applied by selecUng^the 
object )vith less mass and >tating the elTcct of the concept. 



(;ivilTa laliclcil giiil aiul ilata for live trials in wliich a cart, trayciinji iliirin^ a iixt'ii . 
time intc'rval, is acted on i)y a constant lorcc'lnit carries a liilTercnt mass in Oach 
trial and askeil to jjraph the ilata. the stl^llent applies the procednres lor ghiphinn.* 
v\^hicli indiule plotting the points to within '0.2 scale ilivisions and ilra\vin<i a hest- 
lit lino, hy const met injj; ^nch a gniph of the speed change of carts witli dilTerent 
masses ai'tcd V" I'y ii"-'^'"^'!'"' ?- 
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WU . (liven an illustration of a water cart and fou^graphs showing relationships between 

02<Cor6'7 the mass put on a eart and the ehange in the speed of the cart and asked to select 

the graph that best shows the reUitionship betvveen the ma^s on the cart and the 
cart's change in speed when the'foree is constant, the student i^pplies tlie concept 
tluit if the force apphed to an object is held constant while thejiuiss of the object 
is varied, the object s rate of speed varies inversely, with th^^ variations in mass, l>y 
selectin^j^he graph that shows^hat reliitionahip; '* ^ 

- ■ , ■ ■ -"^^ \, "■9^'- ' ^ r ^ • - - 

WU (iivcn four-graphs ^howihg differeut rehitionships l>tt.twcen liiTbalanced forces and 

02'Core-8 the rates at-whicb-^u'cd changes and asked to select the graph that would be 

: w obtained if the data wore ploJ.t<rtl after differ^at.furces were applied to the same water- 
cU)ck cart, the student a]i|l1ics the concept that the speed of an objecf varies. dircVtly 
with^thc'^ii/e of the unbiyancedTorA applied to it by sojecjhli^ a gra pli, t ha t ilUis twites 
the coiwept. 

WU (iivcn a situation in whicM the same unbalanced force acts on tv&o identical objects 

02-Core-9 for different lengths of tiin<* and asked to predict which object wilf speed up^iiore- 

;nul to explain liis answer, the student applies the concept that the amotmt of 
change in the speed of a mass cU*pends on the si/.e of the unbalanced fyrce applied 
, - to it and-the aihount of time tlVKforoj'^is applied by selectihg. tj which is in 

contact wiih the force longer itiuNo^tatiiig the essenco-of the c^iiuept. 



WU * (iiven.an illustration and a description of a situation in which the range of a projec- 

02'Core-10 tilcwhose firing position is fiwd has to be increased and asked to state how the 

increase could be achieved aii^d to e^plam whyMhat method woufcKwork, the studelit 
applies the concept that (he greater the unbalanced horizontal force acting on an 
object wlKOi it is launched^." the grea.terjts range will be, by descTibiiig an increase in 
\ the lorce to produce the desired change i^L range and explaining, in effect, the con- 



^ ' ■• : " 

WlicM askfil to c\pl;iin tlio purpose ol tlic hall tlTat liMI straiglit tlowii in tlR* activity 

which investigated' the effect ol the nn'iount ot horizontal lorce on a ball and, the 

time the ball took to fall, the vludent apphes the Concept t'hat a control, a sample 

luirsTIbjecled UiJ^lje cxperimental variable. is used in an expgimont as a standard '^ 

with which clianges are compja))t*d l^k^tafhijj, in elTvct. that this ball sem-d as an 

experimental control or standard witl^ which the other faU times were compared. 

/ / ■ 

WU (iiveii a situation in which tme object is prc))ected horizontally at high buj less than 

02-Core*i2 orbiting speed at the same time as another object ol different weight is dro.ppetl 

frcMfi the samHic^ asked to state which, if either, cibject w4ll hit the ground 

* Jirst and to exptfiiii lus\hoice\ thi* student applies the concept that (he time of fall 

of an object *is independent^of its weight and horizontal speed by stating that both 
objects will (lit the gioiiiKl at the same time ami the essence ol the concept. 
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(ijvcii^lhc distance aji ohjccV falls in one sccon^ oiUhe siirfat^vof a pa^rticular planet 
am! a sketch like i-igure 4-5 sluTwing th^ horizontal surlacc yhi^ch ciirvcs downward * 
and a distance eciual to the distanc^^ of fall aild asked 'to determine the orhiting 
speed'of a salellile at the surface of the planet* 1'^^' student a pplie s the rule that the 
orhiling speed (distance |)er unit of lime) is lunnerically equal to the surface distance 
an object falls in one second when it is dropped near the surl;K*e by stating the 
orbiting speed in agreement witb^lhe rule. . ^ • 



WU. 
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(Jiveir four graphs ;|)urporting lo show the relationship' between Ihe period of a ^ 

siilclMle and ils dijstance from Ihe cartlTs sin fa^* and asked to select the graph which 02'Core-14 
correctly slu)vO^ thai relationship, the sludvnt idenlifies the graph which shows Ihe • * 

period of a *;alellile increasing as the radius of its orbit increases as the graph which 
;;hows life correcl relati(Mislrip by seleclinj; such a graph. 



(Mven four graphs each of whkii purports to show Ihe relationship between the 
mininunn orbiting speed ol a satellite and its height above Ihe earth's surface and 
asketl lo selcrl Ihe graph lhat besl shoves Ibis rehitioMship. Ihe sludent ii.jen>j[i^^ 
lhegr;n)h showing the niini^num orbiling speed of a satellite decreasing wilh thi^ 
salellile's inLM\ased Ijeighl above Ihe earllTs surface by.sek*cling_such a graph. 



When asked lojisl Iwo lorces>llial slow down a rockel leaving Ihe eartli. the studenl 
recalls lhal friclioji wilh Ihe almosphcre and Ihe force of gravily slow down rockels 
leaving Ihe earlh by nanjjng Ihose l\yo: 



WU 

02-Core-15 



^ WU 

02-Core 1€ 



((4'en fourgrapjis eaclrof which relales Ihe weighl ctf an otiject lo ils dislance from 
Ihe eartlTs surface anil a!>ked loselecl Ihc gra|>h which shows Tlie correcl relalion- 
ship\ Ihe sfndenl idenlifies Ihe graph wilh a negalive slo|)e lhal is concave upwards 
as Ihe graph showing'lhl* relalionshii) belween Ihe weighl of an objecl and ils 
disUlhce from the earlh\ surface by sclecliny such a graph. 



When asked lo slalc al whal dislJiice from . Ihe earlh Ihe force of gravily reaches 
/CIO and Mo explain his answerXhe slu(lenl reVfills lhal allhough Ihe foree of the 
earllr\ gravily (lecrea.it**t-WTrli increasing ilislaiiceJ'r()nVlhe earth, il never reaches 
zero, by slating lhal Iherc^ is no ilislance from Ihe earlh al which gravily reaches /,er(> 
and Ihe. essence of Ihe idea. 

■ . » . : • ■ ^ 



Wlioii aski'd lo dL-liiu' \hv UMin pcrUnl ol/rt <i;iU'llik'. Ihc sIikIciiI ivl;iIIs IIk- (k-finilion 
IIkiI Ihc period ol'ii snlcMilc is Ihc iiiuoiilil of lime rccinircd for Ihc snIcllKc lo iiuikc 
one complclc/l^hil hy ics|H)iuliHK Vfilh/hc essence oT lhal ilclWiilioM. 



*<HVov Ihiil a salcllik' of snecilicd (linnielei is oi is-ilnig ihe earlh, ils apof-ee. Us peri- 
gi'c'ils |irrio(l. and a lisi (d ;)!! Iiial nicasiiicuienls anil asked lo selcel Ihe incasincr 
incnt .Cliieh hesi rcpresenis Ihe |)eriod of Ihc salclhle, 'ihe sUidcnl t iassiries Ihe lime 
re(|iiirod Iqr a revolving body lo eom|)lclc one rcvohili'on as ils period by si-lecli|iiJi ' 
lhal lime from IJk" list * ' * • 
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(iivcn three diagrams ol the possible paths ol hypothetical satellites and four state- 
merits comparing the speed of a satellite with the speed necessary for a circuhir orbit 
and asked to miitch the statement that best describes the speed of the satefUte with 
each of the paths diagramed, tiTe student classifies the speed of ii satellite assess than 
tluit necessary for a circular orbit if its path returns it to the eartirs surface, as 
ecjual to the spqed necessary for a circular orbit if its path is a circular orbit, as 
slightly greater than that necessary for a cirs:ular.orbit if its path is an elliptical orbit, 
and as much ji^reater than that necessary for a circular orbit if its path leads away 
from the earth indicating the escape of the satellite^by mat ching the appropriate 
statements and diagrams correctly in at least two of the three cases. 



WU 
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(Jiven a series of possible rocket paths from a planet to one of the planet's moons 
and back to the planet and asked to select the path that represents a free-return 
path, the student idejitUlL^^ the figure-8 path as the tree-return path of a rocket from 
a planet to the moon and back to the planet by' selecting the'appropriate diagram. 



WU 
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When asked whether a rocket traveling from the earth to the moon must slow down, 
speed up, or maintain 4he same speed in. order to achieve a lunar orbit and. to explain 
his answer, 4he student reLalls that a rocket from the earth must slow down so that 
it can be capturedjjy the moon's gravity if it is to achieve a lunar orbit by resi)on^ing 
that the rocket must slow down and with the essence of the concept. ~^ 



WU 
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When asked to state why a spa(?ecr;ift has a heat shield, the student recalls that the 
purpose of a spacecralVs heat shield is to protect the spacecraft from the heat 
generated by friction with the atmosphere upon reentry by statinj):. in essence, the 
purpose of the heat shield. 



WU 
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(liven that a spacecraft is slowetl down by retro-rockets and parachutes and asked to 
name another variable which slows down a spacecraft returning to e\rth and to 
state how it acts io slow the craft, the student recall^ that a spacecraft returning tg 
the earth is slowed down by the atmosphere bect^ise of the friction which occur^ 
when the spacecraft pushes the atmosphere out of its path by responding to that 
effect. . 



WU 
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(iiven ati illustration and a description of a device that recoils when matter is ejected 
from it and asked to exj^llain why recoiling occurs, the student jfcnerate^^ an expla- 
nation for the recoil of the object when matter is expelled from it, using the ideas 
that the explosion produces equal forces in all directions, one of which is on the 
matter Which is accelerated rapidly and ejected from the objevt and another of 
which isH)n the launching uiechanism itself and eauses the niechanism to recoil iu 
the opposite direction, by responding to that effect. 
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(iivcn a diagram and a description of a situation in which the mass of matter per 
second forced Out of an opeuing in a container decreaj^es when a substance of dif- . 
ferent clejnsity is used, but the flow rate remains the same, and asked to'predict 
whether the unbalanced force on the force tneasurer will be greater. Hie same, or 
less and to explain his answer, the student applies the concept that the unbalanced 



S'9 



force produced by mat tcV being forced from a container varies witb tiie mass of the 
matter forced from the cOiitainer Rer unit of time by stating that the u^ibaianced : 
force on tlie force measurer would be less than the specified number of units be- 
cause of the reduction in the mass of the matter leaving tht container each second. 



Given t1ie amount of mass ejected from a rocket each second and the spo.ed at 
which it is ejected and asked to calculate the thrust (force) of the docket, the student 
^applies the formula that the thrust of a rocket equals the mass thrown out per 
sedMUl multiplied by the speed at which the mass is ejected by calculating the thrust 
(force) of .the rocket correctly. 



When asked to state two ways to increase the thrust (force) of a rocket, the student 
recalls that the thrust of a rocket can be increased by either increasing the mass of 
tlieex^liaust gases thrown out of the rocket or increasing the speed at which the 
mass is thrown out by responding to that ef-fec^. 



(liven an example ofay erroneous idea that persisted for many years but has been 
changed as a result of experimentation and several possible reasons that such an 
erroneous idea could persist so long and asked to select the most likely reason lor 
the idea's continuance, the studeif applies the concept that erroneous ideas tend 
to persist when they are not tested experimentally by sejectj^ig the response which 
expresses that notion. / 



(iiven a list of variables that purport to affect the period of a pendulum and asked 
to select the variable or variables that ilo affect the perioil of a pemlulum, the 
student identities the length of the. pendulum as the only. variable that affects the 
period of a simple pendulum by select jn|5 that variable. 



When asked why a scientist tries to develop models that use mathematics rather than 
models that describe things in words alone, the student generates an explanation 
which includes the'idea that a quantitative model is more -useful than a qualitative 
mtfdel because it can he used to nuike accurate predictions which can be used to' 
test the model by sUiJnig an explanation which includes the effect of that idea* 



\ 

) 



(iiven data about a planet's period of rotation, period of revolution, size, and f 
strength of gravitational field ami a series of possible periods of rotation for a 
comnui.nications satellite and asked to select that period of the satellite which would 
.allow the satellite to stay above one point on the planet's surface, the student 
applies the concept tiiat a satellited period of revoUition must equal the planet's 
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When asked to state i/hy rockets are built so that they burn their fuel in stages, the 
student reeahs that rockets are built to burn their fuel in stages so that as the rocket 
fuel from one stage is used, the empty tanks making up that stage can be discarded, 
thus decreasing the mass of the rocket and making the transportation of the us/!less 
mass unnecessary, by sUiAmj^ the effect of that idea. ^ 
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'criod-of rotation in order for the satellite to remain above tiie same spot on tiie 
ijlanet's surface by seieCtinK tiie period for tiie satellite that equals the period of 
/rotation of the planet. 



Given the period of a space vehicle and a grid with two curves plotted on it, one 
showing height above the surface versus speed and the other showing height above = 
the surface versus period, and asked to find the vehicle's height above the surface 
and its orbiting speed, the, student |ipplies the procedure for reading values from 
graphs involving threC' variables by repor tinj; on the basis of the period curve, the 
height that corresponds to the specified period within ±5()0 km and then moving , 
vertically from this point until he intersects the speed curve and reporting the speed 
that corresponds to that height within ±0.2 km per .sec. '■ 



(iiven four Icmperature^lime graphs for the lieating of a solid that changes to a 
liiiuid and Hien to a gas and asked to select the graph that best .shows the tempera- 
ture of a substance as it is heated at a constant rate, 'ijie student applies the concept 
that it takes heat without temperature change to convert a subslancol-rom a solid to 
' a liipiid and a liquid to a gas by .seleuUng the graph with two constant temperature 
sections. 



When asked to explain why a spacecraft 'does not burn up from the heat generated 
during its reentry, the student recalls that a spacecraft does not burn up during 
reentry because the heal shield melts and boils, absorbing and taking away nuieh of 
the heal caused by lric4ion and thus protects the rest of the spacecraft by responding 
to that effect. • ' 
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Given an illustration of the lunar surface in which several physical features are point- 
ed out and asked to find the mare among those features,, the student identifies a 
marc as a broad, flat area on the lunar surface by selecting the mare. 



Given an illustration of the lunar surface showing several arrows, one of which points 
to a ray from a crater, and asked to select the arrow which points to a ray, the stu- 
dent identif ies a ray as a streak across the surface of tl'ie moon that seems to origi- 
nate in II crater by selecting thrf arrow indicating the ray. 



When a.sked to explain why scientists are particularly interested in the origin of the 
moon's surface, the student recalls that scientists are particularly interested in the 
origin of the moon's surface because they believe such information may help to 
explain the age and origin of the earth by responding to that effect. 



Given three illustrations of volcanic craters, meteor craters, and craters formed by an 
underground atomic blast and asked to name the probable cause of each of the 
craters, the student class ifies ( 1) the craters whose floors arc above the surrouiidin^ 
area as caused by volcanic activity, (2) the circular craters with raised rims, steep 
walls, and Ooors below the surrounding area as caused by meteor impact, and (3):fhe 
circular craters with sloping walls extending below the surrounding surface as caused 
by an underground atomic blast by lyyillMthe correct cause for at least two of the 
three craters. • . 



When asked to list the two variables that affect the size of craters formed by the 
injpact.of falling objects, the <tudent recalls that the two variables that affect, the 
si/e of injpact craters are the mass of tiie falling object and its speed when it hits 
by stating the essence of both of those variables. • 



(Wven a situation in which two objects of different mass are dryppcd from the same 
height and asked to state which object was traveling faster when it hit the eartlvand 
to explain his answer, the student applies the concept that all objects dropped from 
the same height fall at tjie same speed /ignoring the effects of air friction) by stnthji 
that rin)th were traveling at the .same speed and the essence of the concept. 



.mn\ four graphs purporting to show the relationship between halls of different 
jfnasses but the same diameter and the siz,c Of the crater formed by the balls and 
asked to select the graph that best represents the relationship, the student classifies 
.the graph showing an incrcifse in crater size with an increase in mass as tlie one best 
representing the relationship between the mass of a ball aiul the crater size by 
selecting such a graph. 



When asked why only one variable, .such asfhc mass or the vertical height of an object, 
was chaiigetl at a. time when balls were dropped into sand to foim craters, the stu- 
dent applies the'concept that only one variable is changed at a time'so that the 
effects of changes in the variable can be traced and will not be confused with the 
effects of changes in other variable's by statjtig the essence of the concept. 
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When asked to describe a plan that he could^se to investigute the effect of the 
dranieter of a falling tody on the sizle of the crater formed, including the variables^ 
he would hold constant and those he would vary, the student generates a description 
of a plan to investigate the effect of the diameter of a fallifig body on the s^ize of '1 
the crater, which includes the. idea of holding the mass of a ball and the distance of 
fall constant while systennatically varying the size.of the ball, bysUtting such a 
procedure. 



WU 
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Given a diagram of a tray with a sand model of a portion of the lunaplandscape an„ 
two light sources, one above the model and one at the side, and asked to select the 1 
position of the Jight source that would provide the greater surface detail if a picture! 
is taken and to explain his answer, the student applies the concept that more detail 
of a rough surface- is seen when the light source is positioned at the side rather than 
overhead because the shadows reveal the surface irregularities by se^ lecting the light 
source at the side and st'atin j^the essence of the concept, ~ 
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When asked why features on the moon's surface get worn down by erosion although 
there is no rain or wind on the moon, the student recalls that erosion on the moon's 
surface is the result of bombardment by particles (meteors) from space by s tating 
the effect of that idea. ' 



WU Given a diagram showing two overlapping craters and asked to identify the crater 

03-Core-12 which was formed first and to explain his choice, the student applies the concept 

that when crater rims intersect, the rim of the younger crater will tend to be com- 
plete and the rim of the older will be interrupted by the yomigcr, by selecting the 
crater with the incomplete rim and stating the essence 6f the concept! 
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When asked tc| explain why the model of the moon's surface was changed from 
sand to rottenstoik- on top of bentdnite, the student applies the concept that models, 
are modifieciiWhen they no longer agree with observations by st ating, in effect, that 
the model was changed because the old sand model could not~expla]n the light- 
colored rays on the surface of the moon. . 



WU 
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When asked to predict how the i^olor of the rock would change as the nioorV^ sur- 
lacc near a crater from which rays emanate Was drilled, the student applies the con- 
cept t^iat the light-colored material of the rays may come from beneath tlie surface 
•^y Pr edictj njs either that tJie rock will be lighter or that the sequence wijl be light- 
dark-light beneath 'the fnoon's surface. 



WU ' Given four conclusions that might be drawn from Activity .S-l 2, the darkening of 

03-Core-15 light-sensitive paper by sunlight, and aske^l to select the best conclusion, the s'tTiillejd 

applies the concept that the fact that a m^del may act in the same way as a real 
object does not mean that the two are the same by selectin g the response to'the 
effect that .since sunlight causes some substances to darkeTrsunlight is a possible 
cause of the darkening of the moon's surface. 
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When asked whether a small force exerted upon a movable object on the moon will , 
displace the object a greater or smaller distance than it would on the earth and to' 
give two reasons for the difference, the student applies the concepts that a small 
force can move an object a greater distance on the moon's surface than on the eartWi 
suffacg because on the moon's suKace the force of gravity is less and there is no 
air friction by responding that it would travel a greater distance and with the essence 
of both Of the concepts. 
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Given diagrams of two craters, one of which has a central peak formed by the impact 
of a meteor, and asked whether the meteOr that produced that crater was traveling 
more slowly or more rapidly than the meteor which caused the other crater and 
to give evidence for his answer, the student recalls the model that a meteor must be ' 
traveling very rapidly to form a crater with a central peak because the heat produced 
by the impact must be great enough to melt both the meteor and the. moon's surface 
so that they become liquids by£ esponding that the meteor which formed the crater 
with the central peak-was traveling more rapidly and with the essence of the model. 
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When asked to state three ways in which the size of the central peak in a crater 
could be increased, using the water drop-bentonite model of the moon's surface, the 
student recalls that larger central crater peaks are formed ( 1 ) when the depth of th ^ 
loose mjiterial is increased, (2) when the size of the'drops of water are increased, o? 
(3) when the hejght from which the water is dropped is increased by^ating^the 
effect of at least two of those three methods. 




WU 

03-Cpre-18 



CiivcH a diagram of a lunar cinder cone whose crater bottom is above the surface of 
the moon and asked to state what is most likely to have caused this cinder cone, the 
student r ecalls that lunar cinder cones whose crater bottoms are aliove the moon's 
surface- may be of volcanic origin by responding . that it's of volcanic origin. 



. ■■ — r-f — • ■ : — 

When askell To state a possible catise for the dome-shaped mountains on the moon's 
surface, the student recaUs that the dome-shaped mountains are thought to have ' 
been caused by underground flows of molten rock, or magma, by r^sjXMjding to that 
effect. • ' . 



Given diagrams of itmeteor crater with a central pyak, a meteor crater without a cen- 
tral peak, a cipder cone volcanic crater, and a dome-shaped mountain and a. list of- 
five probable causes of these lunar features and asked to match the lunar features • 
with their ihost jprobable causes, the student iden tifies t he meteor crater with a 
central peak as having bi^en caused by a fast-moving meteor, the meteor crater with- 
out a central peak as hitVing been caused by a slow-moving metuor, the cinder cone 
crater as having been caused by a volcilnic eruption, and the dome-shaped mountirin 
as having been caused by an underground magma Hbw by ma tching the diugrams 
with their in-obable causes. ■ 
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WU Given\i diagram and a description of a situation in which a scientist has discovered 

03-Core-22 that theVe are differences bet\yeen the cones that apptJar to be of volcanic origin on 

the earth and those on the moon and asked if the differences provide sufficient 
evidence to throw out the model that volcanic action is responsibje for the lunar 
cones and to explain his answer, tive student apphes the concept that a model may 
not be directly interchangeable from one system to another because of the effects • 
of other variables but the essential features of the basic model may still be pertinent 
by responding negatively and, in effect, that this one difference is not sufficient to 
. discard the model because other variables may be influencing the formation (Jf • 



WU Given a diagram gf a cone of volcanic origin and askejd to state the cause of the 

03-Core-23 formation of this cone and the evidence supporting his answer, the student applies 

the concept that ( I ) t\ik cone has steeply sloping sides (cinder cone), (2) the floor of 
the center crater is above the level of the surrounding surface, (3) the crater is sur- 
rounded by rock debris, or (4) the crater is surrounded by a lava flow with a rippled 
surface is evidence that a lunar cj^ne is of volcanic origin by stating that the cone' is 
of volcanic origin and the two pieces of evidence shown in the diagram. 



WU • When asked to state three things that cause a change in the moon's features over a 

03-Core-24 period of time, the student recalls that the moon's surface may be changed over ' 

time by ( I) meteor impacts, (2) covering with dust, (3)grf^^ity, (4%unlight, (?) vol- 
canic action, ^md (6) the settling an d cracki ng of the crust by responding-to the 
effect of three of the above. 1^ ^' 

WU Given a diagram of the lunar surface with arrows pointing to overlapping craters and 

03 Core-25 features covered by light material (rays) and three pairs of features and asked to 

• determine for l^ach pair which feature is probably the older of the'two features and 

to explain his answer,Mhe student applies the following rules for .predicting the 
relative ages of surface features on the moon: (I) circumscribing craters are older 
^ than smaller craters on their floors, (2) in a pair of overlapping craters, the one ^ 
with the incomplete rim is the older, and (3) craters covered by light material 
from another crater (rays) are older than the crater that produced the rays by 
predicting the relative ages in agreement with the rules and st ating the supporting 
evidence. • ~ . 



WU Given the model of the earth-inoon-sun system used for Activity 7-2 and asked to 

03-Core-26 determine what fraction of the earth's surface could be see/Tby an observer on tjie 

surface of the moon in twelve hours and in six hom^ when thc earth is full, the 
student applies the ISC'S model of the moon-carth-sun system to determine empiri- 
cally the amount of tlvp earth's surface that would be seen by a lunar observer in * 
specified time periods by st ating that the entire surface can be seen in twelve hours 
/ ani| three-fourths of the surface.can be,seen in six hours. 



Given a diagram of a sun-earth-moon model showing tiiree positions 6f tiie moon ^ 
and five diagrams showing various phases of the moon and asked to select tiie dia- 
grams of the moon which best show how tiie moon would appear to an observer on 
the earth when tiie n\oon is in each of tiie indicated positions, the student applies 
tlie sun-earth-moon model, in which the moon is orbitijig around the earth and the. 
sun is tlie center of the earth's orbit, by r mitching the diagram of the full moon 
with the position in which the earth is between the moon and the sun, the three' 
quarter moon with the position in which the sun-earth-moon angle is approxin^ately 
135°, the, half moon with the position in which the sun-cart fi-moon angle is about 
90°, the onc-c|uartcr inoomwith the position in which the sun-earth-moon angle is 
about 45°,.and the new nipon with the position in which the mooivis between the 
sun and the earth. ' . i . 



Cilven ti diagram of a sun-earth-moon model with three positions of the moon indi- 
cated and five diagrams showing various phases of the earth and asked to match the 
diagram of the earth that best shows how the earth would appear to an observer on 
tfie nioon vvillvtlie^appropriate position of the mo(;)n,''tlie stmtent appjics the sun- 
eartlj-moon nwdel in which the sun is the center of the earth's orbit and the moon is 
orbiting around th'e earth by marching the diagram of the full earth with the 
position of the moon between the earth and the sun, the three-quarter .earth with 
the sun-earth-moon angle of approximately 45°, the 'half earth with the sun-earth- 
moon angle of approximately 90", the one-quarter earth with the sun-earth-moon 
angle of approximately .135°. and the new earth with the earth between the moon' 
and the sun. ' . >' , ; > 

Given a (description of a situation in which the. earth appears to he directly overhead 
to an astronaut on the moon's surface and three positions of the earth at a specified 
later time and asked to select the answer that best indicates where the astronaut 
would have to look to see the earth if he 'were in the same spol seV-n days later, the- 
student applies the concept that -the same side of the moon always faces the earth 
by selectinjgThe respons^to the effect that the astronaut, would still have to loak- ^ •• 
directly overhead. , 



. Given a diagram which shows the nioou directly between the earth and the sun and 
iusked to explain why the moon's surt'ace is dimly lighted when viewed from the , ^ ■ 

'earth instead of being com|)klely dark, tlit- student recalls that the new moon as 
dimly lighted by light that is relle;:ted from the earth by r^sjwj2din| to that effect. 

» » * '' . , I 

When asked to explain why only one side of the moon is ever visible troni the earth 
although the nujon resolves aroinuLthe earth, the studiirnt recalls that the moon 
makes one complete rotation on its axis in the samC amount ol* tinio as h makes one 
complete revolution around the earth so that the same^side oljhe niooiUilways 

faces the earth by re spon ding to that# effect. 

* ^ * ■ .' - . ' 

' When asked to state the moon's period in di>ys, the student recalls that the moon's"? 
period is-29'/2 days by so stating. ... 
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When asked to state the earth's geribd, the student recalls that the earth has iLperiod 
of 36514 days by so stating. 



03-Exc 6-1-1 . 



When asked whether an object's Nyeight on the moon's surface would be more, less, 
or about the same as its weight on the elirth's surface and if more or less, hoVtt' much 
more or less, the student recalls that the weight of an object at the moon's surface 
is 1/6 its weight at the earth*s surface by responding that the weight of the object 
would be less on the moon's surface and that it would be 1/6 its weight on earth. 



WU Given the weight of an object on the earth's surface and asked to. calculate the weight 

03-Exc 5-;i-2 . of the same object on the moon's surface, the student applies the fact'that an object . 
/ weighs 1/6 as much on the moon as on the earth's surface by multiplying its weight 

' on the earth by the fraction 1/6. ./ ^ 

... ■ ' ■ . ■ ■ ' "'/\ ■ ' ' ^ 

WU When asked whether the surface features of the far side of the moon differ from the 

03*-Exc 7-1-1 ' surface features of the side visible from the earth and if so, to describ'e the differ-- 

ences, the student recalls that there are no important differences be)twecn the sur- 
' ^ face teatures of the near and far sides of the moon by respondin^^ tp that effect. J 
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Given three diagrams showing three different distributions of air particles in a con- 
vection 4i)ox containing a tray of wafer identified as either hot or cold and asked to 
select the diagVani that best shows how the air partjcles would be distributed if the 
tray were filled with water of the temperature specified and to explain hi? choice, 
the studenj applies the concepts that air a|?ove water tends to assume the tempera- 
ture of the water below it and that air particles over the water are farther apart when 
trte air is warm than when it "is cool by selecting the diagram which shows the par- 
ticles closer together above the water identified as cold or the particles farther apart 
above the water identified as hot and stating the essence of the concepts, 



Given diagrams showing three identical open-ended containers, each containing a 
differeiit mmiber of dots, and the information that these dots represent air particles 
and asked to select the container which holds the warmest air and to explain his- 
answer in terms of the particle model, the student applies the concepts that in a 
heated substance, the particles move faster and that the more frequent collisions 
which result tend to force the particles farther apart by selecting the container with 
^he greatest particle separation as the one havi,ng thc^armest air and stating the 
essence of the concept. 



Given a description of a situation in which water is poured on a hot surface and four 
possible explanation;; for this action, the student applie s the concept that the tem- 
peratures of some substances (Change more.than those of other substances when the 
same amount of radiant energy strikes tlfem by selecting the option that indicates 
that the wet surface would have a lower temperature. 



. Given that a Ught-colored vjurface and a dark-colored surface were both exposed to 
sunlight and their temperatures measured at various times and a' grid showing two 
graph* (lines) with different rates of temperature increase and asked to select the . 
graph (line) which represents the temperature of the the light-colored surface and to 
explain his choi'ce, the student applies tlie coifcept that dark-colofed surfaces absorb 
radiant heat energy more readily than do light-colored surfaces by selecting the 
graph (line) showing the slower rate of hicrease in temperature and statiiT g the 
essence of the concept. ♦ . 



Given a description of an experiment in which the temperatures of a wet surface 
and a dry surface composed of the same material were measured at- various times 
while they were exposed to sunlight and a temperature-time grid showing two graphs 
(lines) which indicate different rates of temperature increase and asked to indicate 
wituch graph (line) represents the temperature of the wet surface and to explain his 
answer, the student applies the- concept that radiant eliergy heats wet surfacesT^f a 
nuiterial more slowlyliian^dry surfaces of the same 'material by selecting the graph 
(lino) which shows the smaller rate of increase "in temperature and stating the essence 
X)f the concept. 
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Ciivert four unordered events involving sunrwarmed surfaces and the air above th§ 
surfaces and askecT to arrange the events in order, the student iipphes the concept 
that solar radiation causes differential heating of the earth's surface, which in 
turn causes differential heating of the air above the surface, resulting in up-and- 
down motion of the air, by arranuin^ the events in tUc order implied by the sequence. 



Given a description of four different surfaces and asked to predict the surface above 
which the warmest air on a sunny day would be found, the student applies <he con- 
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cepts that a dark-colored surface warms up more lhan a liglU-colored surface,- that a 
dry surface warms up 'more than;i moist or wet surface, and that the air above a 
warm surface is warmer than the air above a cool surface by predicting that the air 
will be warmest above a dry, dark-colored surface. ^ 

Given a description of a situation in*which an object is observed gliding through the 
air for about ten minutes without seeming to exert energy to maintain its altitude; 
and at the*end of the ten minutes it is farther above the ground than at the outset of 
the observation and asked to state how it is possible for an object to stay airborne 
and even gain altitude withoul visibly exerting energy, the student generates an 
explanation which includes the idea that an object in.a column of rising air resulting 
from uneven heating of the earth's surface will be supported or lifled by -that rising 
air by st ating an explanation which includes that notion, ' * 
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Given the claim that the sun heats the air above darkvcolored surfaces and that this 
warmer air jnakes the surface hotter and the claim that the reverse is true and asked 
to describe an experiment he could perform to determine whether it is the air which 
causes the surface to heat or the surface which causes the air'to heat, the student 
generates a desvription of a plan lhatlncludes measuring bx)th the jfir and surface 
temperatures to determine which heats first by describing such an experinient. 



Given an ISCS weather instrument set up indoors and asked to read the weather 
instrument to determine the wind speed, the wind direction, the temperature, and 
t4ie amount of precipitation and to record these readings, the student applies the - 
procedure for reading the weather instrument, which incjudes reading the wind 
speed as shown by the position of the wind speed indicator, reading the wind direc- 
tion as shown b^ the pointer on the wind direction indicator, reading the tempera- 
ture on tl\e thermometer, and reading the'amount of precipitation as shown by the 
level of the water in the rain gauge by recording the wind speed within ±3 mph, the 
•direction of the wind correct to'the nearest lettered compass bearing, the tempera- * 
ture correct^o the nearest whole degree, and the amount of rainfall within ±0,2 inch. 



WW Given five variables involved in weather watching and asked to select the variable 

01-Core-11 that can be controlled, the student applies the concept that separate weather meas- 

tirements are variables which cannot be controlled by selecting the entry^time of 
day you take the; readings" as the only listed variable which can be controlled, 

; ■ 'I . ■ ^ ' ■ ' I . ' I 
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When asked to state why lie should make his weatheY-watch measurements at the 
same time each day, the student generates an exphmation which includes the ideas 
that weather measurements change with the time of day as well as with the kind of 
weather and that unless measurements ^re made at the same time each day, they are 
not comparable by stating an explanati<l)n that includes Jhose notions. 
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Given a diagram of an ISCS weather instrument.showing the position of the wind- 
speed indicator, the position of the wind-direction indicator, and water in the rain 
gauge and asked to state the Win<J speed, the wind direction, and the ampunt of 
precipitation, the student applies the procedure for reading the weather instrument, 
which includes reading the wind speed as shown by the position of the wind speed 
indicator, reading the wind direction as shown by the pointer on the wind direction 
indicator, and reading the amount of precipitation as shown by the level of the water 
' in the rain gauge by s|^itin g the wind speed within +3 mph, the wind direction to the 
nearest lettered compass bearing, and the amount of rainfall within ±0.2 inch. 
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(liven diagrams of three cloud types cirrus, stratus, and cumulus • and asked to 
identify the cloud type shown in each diagram, the student identifies ( 1 ) the tluffy- 
lopped, tlat-bottonied clouds as cumulus, (2) the heavy, thick, layc'red clouds as 
stratus clouds, and (3) the thin, wispy clouds as cirrus clouds by lunning^correctly 
the type of cloud sh^wn in each diagram. 



When asked to draw tjie syndiols used to indicate the amount of cloud cover for two 
different degrees of coverage, the student recalls that ( I ) an unshaded circle indi- 
cates no cloud cover' (2) a circle one-fourth shaded indicates a 25'/ cloud cover, 
{^) a circle half shaded indicates a 50'/ cloud eover„(4) a circle three-fourths shaded 
indicates a 75%- cloud cover, and (5) a fulJy. shaded circle indicates total cloud cover 
by dniwiiig the symbols for the two amounts of overcast. 



(Jiven a diagram showijig a partially cloudy sky and asked to draw the cloud-cover 
symbol which indicates the amount of cloud cover present, the student apphes the 
procediWCfor indicating the ainount of cloud cover present, which includes estimat- 
ing to the nearest 25'/ that fraction of the sky covered by clo^ids and symboli/.ing 
tills fraction by using a con^pletely darkened circle if coverage is"KKW , a circle three- 
.qilarters darkened if coverage is 75^^^'', a circle half darkened if coverage is 50'/, a 
circle one-cpiarter darkened if coverage is 25'/ , and an undarkened circle if coverage 
is 0'/'. by drawing the syndiol that correctly indicates the fraction of the sky covered 
in the tliagrani. ' ' ' , , 



(iiven three words and their syndiols and asked to state why scientists use symbols, 
the student gtMicjates an explanation for scientists' use of symbols by ^JMUJ an 
exphmation wliich~includes the notion that." symbols are used as a time-saving device 
or as a sliorthand method of conununication. 
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WW Given data concerning the depth of a snowfall and asked how many inches of rain- 

01-Cor6-18 fall is its equivalent^ the student applies the, concept that in terms of the amount of 

precipitation, a particular depth of snow is approximately 4?quivalent to one-tenth 
* that depth of rain by stating the equivalent amount of rainfall as one-tenth the 

number of inches of snowfall. 



WW Given ample opportunity to work with materials on a laboratory activity of more . 

01-Core-19 than one day*s duration and asked to observe the cleanup period at the appropriate 

time, the student chooses to close the laboratory activity period promptly upon 
receiving notification of the time by immediately ceasing the laboratory activity^ 
rotupiing materials in usafcic, clean condition to storage places, and participating in 
work area cleanup, on at least three separate occasions when Ijeing observed by the 
teacher or another designated observer without his knowledge. 



WW When asked tawork in the laboratory with fellow students, the student chooses to 

O1-Core-20 cooperate with fellow students in the laboratory by being polite, waiting. his turn, 

lxMii| orderly when moving about, and observing the right of his classmates to work 
without being unnecessarity disturbed, when observed Without his knowledge by the 
teacher or another designated person on at least three occasions. | 



WW When asked to worjc with the equipment and text materials of the ISCS course, the 

O1-Core-21 istudent chooses to show personal responsibility for returning laboratory equipment 

no longer needed to the proper storage places during the activity period by returning 
such equipment and materials to the designated storage places on at kiint three 
occasions when observed by the teacher or another designated observer without his 
knowledge of being checked. 



WW When asked'questions in the textbook, the student. chooses to write in h\s Record 

01*-Core-2f2 *• ' B(><)k his answers^to 90% or more of the questionsinjiis textbook by exhibiting the. 
' • written responses when the teacher spot checks to determine if he is doing so. • 

WW When working independently in the laboratory, the student chooses to show proper 

01-Core-23 care and use of ISCS laboratory matefials by using the materials only for their in- 

tended purpose or by f gquestiijjg permission to do other specific experiments witAl 
them, when being observed without his knowledge by the teacher or another'desig- 
nated person on three or more occasions. 



WW 



Given a diagram and a description^of a situation in which a hot-air balJoon is begin- 
ning to dcfvcend prematurely and four devices which would affect the air in the 
balloon' and asked to select the device which the balloCliist should choose in his 
predicament, the student applies the concept that a balloon inflated with heated air 
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will rise through cooler air by se lecting the device that will produce heat so as to 
keep the balloon aloft. , . 



When asked to stat e wh e the r a balloon filled with hot air will have a greater lifting . 
force when the surrounding air is hot or wh«ii it is cold and to explain his answer, . 
the student applies the concepts Hwt^arm air is less dense than cold air and that . - 
hot air enctosed in a balloon exerts a lifting force because it is less, dense than .the .r;: 
surrounding air by stating in effect that the lifting force will be gre^ater wheii the' 
surrounding a'ir is cold than when it is warin and the notion that if is the difference ; > 
in the mass (density) of the air in the balloon >nd the surrounding 4ir thyt supplies^ ^ ^ 
the lifting force. , ^' ' , . 



WW 
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Wlien asked to.describc a plan wiiich could be used to measure the Relationship be- 
tween the lifting force of a hot-air balloon and the temperature of the air iiisidc tlh? 
balloon, the student generates a description of a plan which includes measuring the 
effevt of changes in temperature oit-a lifting force while holding the other varkibles' 
constant by 'stating a description of an experiment ^vhidi includeis that .notion. : 



.WW 
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(liven a diagram showing the cardinal points of the compavss -mh arrows to indicate 
the direction of the vyind and five possible wind directions and asked to select the 
name of the wijul directiori. the student applies the>rule that a wind is named by the 
ctirt'ctioii fron] which it i.s blowing by selecting the* response which best indicates 
that direction. . 



WW 
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Given that during the measuring of wind direction, the pointer oh the .wind instru- 
ment fluctuates through several continguous compass points "and five choices of what 
to do in such a ease and asked to select the proper procedure, the studfiiit applies the 
rule that in reading wind direction, an average. (midrange) readingjs used by selecting 
the average (midrange) reading. . ' ^ 



(iiven..lour observations made in various wind -speeds' and asked to arrange them in 
order of increasing wind -spced. the student applies the concept that wind speeds can 
be judged visual^ by the effects the wind has on co4nnion objects by arranging the 
observatians in order of increasing wind speed. ^ 



When a.sked to define the prefix ^///o when it is associated witli a cloud type, the 
student re calls the definition that the prefix a//^^ mean^s "of medium height" 
when it ]s added to the name of a ty/ie of cloud by responding with that definition. 



Given tliree plultographs of fhesky,eacb showing gjie of the following.types of 
clouds: cirrus, cirrqcumulus. cirrostratus. altocumulus, altostratus, stratus, stpto- 
cumulus. nimbostratus. cumulus, ynd cumulonimbus, and asked to name the three , 
types of Clouds, the student identifies the clouds as ( 1) cirrus if they are high, thin 
and wispy. (2) cirrocuiNiilus if they are high. thin, white, and palchy. (3') cirrostratus 
if they are h\gh. thin sheets of wlrite^or bluish clouds with a slight fibrous look, 
(4) altocumulus if they are middle level rows or waves of t^iirly large, flattened 
globules, (5) altostratus if they form a middle layer of thin, gray l)r bluish uniform 
veils having'a" slightly striated structure. (6) stratus if they form a uniform, amor- 
phous, gray, low-lying layer resembling fog. (7) stratocUmulus if they are relatively 
low! soi't, gray elomj^ in the form of ridges or large globules. (K) nimbostratus if they 
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arc relatively low, amorphous, dark gray clouds with ragged bases, (9) cumulus if 
/ ' ^ tliey^are relatively lDW,^dense,*pi»[*y clouds with flat, gray . bases and dome-shaped 
tops, and (TO) cunuilonioibus if they are very tall, billowing clouds with dark bases 
and'anvil-shapedjops by correctJy naming at least two of the three cloud types. 

~. 7 [ * ' '' ^ ' ^ ' 

, XVwjcn a Conversion table for converting Celsius and F'ahrenheit temperature readings 

« and one temperature stated inulegrees Celsius and another stated in degrees Fahren- 

Mieit and asked, to convert the C^flnius reading to Fahrenheit and the Fahrenheit 

trading to Celsius, the stTTdent applies the procedure for cn^nvqrting temperatures 

from ene scale to another, which includes locating the given temperature in that 

column of the table whicji. corresponds to \{^ temperature scale and reading the . . 

^ corresponding number in th^ opposite column, by stating the two converted^em- 

-peratures correctly. ^ ' * ■ " ■ 



Given two wind speeds in miles per hour and the information that (here are 1.6 
kilometers in" one mile and asked .to convert the speeds from miles per hour to 
' kilometers per hour, the student applies the'jirocedure for converting from milbs 
, per hour to kilqnieters pt^r hour, which includes multiplying the speed in miles per 
hour by \ .(\ by stating the two speeds in kph correctly within ±59?. 
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(liven that there.are 2.54 cm in an inch and that a specified number of inches of 
rain felhduring a period oi time and a^ked to state hyw many centimeters of rjijn 
JVMl, the jjtudent appli^-s 'the procedure for cofiverting a measurement in inches to 
centimeters, which includes multiplying the measurement in inches by 2.54, by 
stating the^aniount of rainfall inVentimeters correctly within l59f.. 
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Given u diagrum showing two cubes of air at differont heights above a warm surf^be- 
and two at diftcrcnt*^heights above a cool surface and asked to select the hottest and 
the coolest cubes, the student applies the concepts that the temperature above the 
cart hV surface varies with the heat absorbed by the surface and that air gets cooler as 
it rises by selecting the cube closest to the hot surface as the hoUest and'the cube 
farthest from the cool surface. as the coolest. 



WW 
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Given four graphs which purport to show ways in which temperature varies with alti/** WW 

tude above the earth's surface and asked to select the graph that best shows the usual 02-Core-2 
relationship, the stii^cut - applies theconcept that arr temperature usually varies in- 
versely with altitude by selecting the graph showing that relationship. 



When asked what causes air pressure on an object at the earth's surfui;e, the student WW . 

recalls that air pressure on an object is the result of the total weight hf the column of 02-Core*3 
air above that object by. stating the gssence of that notion. , 

• —J — — — - — — = 



When asked to explain vyhat is being measured when air pressure is measured by the 
height of a 'column of mercury, the student recalls tliat air pressure results from the 
weight of a column of air extending out to the limit of the earth's atmosphere by 
responding to that effect, • r 
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Given four graphs which jnirport to show relationships between air pressure and alti- 
*' tudc above tlie earth's surface and asked to select the graph that best shoWs the usual 

reIatijerrRlTr]f, the student applies the concept that air pressure usually varies inversely 
. with altitude by selecting the graph that slopes downward to the right. 



Given four statements about air pressure at high altitudes and asked to select 
statement which explains why the, air pressure is lower at higher altitudes, the stu- 
dent applies the ^'ongujpts that at hjgher altitudes there are fewer air i^articles presen't 
and there is less air pujthing down fro m;at)()ve', by sclej: t j ng tije statements whiufi re- 
flect the two concepts. ' * • ^: * ' ' • ;■ > r-"/^ ^ 
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GiviMi.a diagram of a baby-food jar barometer ahd a description of a situation in 
which the barometer is moved from one altitude to another and asked to state 
whether the poi/fiter will move up or down and to explain his answer, the student 
apphcs tlic concept that air pressure varies inversely.with altitude rty stating that the 
pointer will nipve down if the altitude increases or up if the altitude decreases and 
the essence of the concept. 
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Givei] thrcL' diagrams of the ISCS babyrfood jar barometer with a rubber cover, one ^ WW 

in whicji the rubl)er covering: bulges out, one in which it is flat, and one in wliich it is/ ' * ' 02-Core-8 
dished in. and statements of three possible* relationships betw.eicn the i,nsifde and out- 
side pressures for each and the option ''none of these'' and asked to^nateh the rela- , 
tionship between the inside and outside pressures with the appropriat^e diagram, tl)e . • 
student identifies the Jar in which the top bulges outward as having m inside pressure 
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which is greater than the outside pressure, the jar with the flat top as having inside 
and outside pressures which are equal, and the jar with the top dished in as having an 

* inside pressure which is less than the outside pressure by matching the appropriate 
statemeiits of inside and outside pressures with the diagrams. 

' " '■ r ; — ^ ^ 

WW Given a diagram of a tin can that was damaged be^cause the pressure difference be- 

02-Core-9 tween the inside and outside was too great and asked. to state whether the prcfssiure 

was greater inside or outside the can and to explain his answer, the student generates* 

a decision and an explanation bised on the idea that a greater pressure inside the 

can would kMul to force the can apart, whereas a greater pi^ssure outride would 

^ crfiise the can to collapse by stating the area of the greater pressure correctly and an 

explanation based on the idea. . ' ^ 

. " ^ /; 

WW ' Given a diagram of a baby-food jar barometer and asked to state why it is a good 

02-CQre-10 ' idea to attach a straw to the rubber covering on the top of the barometer, (he 

* student generates an explanation for the straw used in the baby-food jar barometer, 
which includes the notion of amplifying tlic motioii/if the material covered, by 
statin]j an explanation that includes that notion. 
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Given a diagram of a baby-food jar barometer and a description of a situation in 
wjiich a student puts this barometer outside and takes^a reading one day and then 
finds the isamc reading the next day when the. temperature is^vcry different and 
asked to state whether the air pressiire increased, ^lecreased. or stayed the same from 
the first day to the next and to explain his^swer, the student applies the concepts- 
that the volume of a gas varies directly, with temperature and inversely with pressure 
and that a variation in temperature and pressure. in the same'direction have opposite 
(cancelling) effects by stating the direction of.change of the air pressure and, io , 
effect, that the pressure has increased if the temperature has increased or that the 
pressure has decreased if the tenjperature has decreased and so the readings remain 
the same because of the cancelling effects of temperature and pressure. 



Given that a person believes that water collects on the outside of a cold glass of 
water because water at low temperatures can pass through the glass and asiked to de- 
vise an experiment to show that such moisture does not come from inside^ the glass;' 
the student generates a description of a plan to show that the moistcire does not 
come from inside the glass, which may include the idea of^( 1 ) using an empty cold 
glass. (2) using a number of different types of containers holding^ cold water, 
(3) using a different cold liquid, such as oil, or (4) carefully weighing the glass before 
and after water collects on the sides,. by describing a plan which includes an idea 
similar to one of.those. 



WW* When asked tO define the term dew jnUnt . the student recalls either the definition 

02-Core-13 , that the- dew point is the temperature at which the moisture in the air begins to con- 

dense to form tiny droplets or the definition that the. dew point is the temperature ^ 
at which the air is saturated ,with water Vapbr; that is, if can ncr longer hold all its 
moisture, by stating the essence of one of those definitions* 



When asked to define the term relative humidity y the student recalls the definition 
that relative humidity is the - ratio between the amount of water vapor in the air at a 
particular temixjrature and the greatest amount of water vjjpor that the air can hold 
at that temperature and is expressed as a percentage by stating the essence of that 
dePiliitionj. 



WW 
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(iivcn four graphs, each of which shows a relationship between the temperature and 
the greatest amount of water vapor that the air can hold, and asked to select the 
graph that best shows this relationship, the studenWipplies the concept that warm 
air can hold more water vapor Jhan colder air by sv[ecUn£the graph which indici^tes 
an increase in the amount of w||er vapor that the air can hold as the temperature 
increases. 
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*Given a-sling psychrometer and the uy of Table 4-2, which gives the relative humid-* 
ity in terms of the dry-buib temperature^ and the difference between the wet- aixl 
bulb temperatures, and ^v^ked to measure the relative humidity, the student manipj 
kites the psychrometer iiccording to the procedure which involves wetting its wickl 
swinging it around for about 1 5 seconds, reading thcwet- and dry-bulb temperatures, 
finding the difference between them, and consulting the table to determine the rela- 
tive humidity by. stating the relative humidity as determined, by using that procedure. 



- WW 
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iV\W{f\\ the temperature, the amount of water vapor in the air. and the maximum 
amount of water vapor which the air could hold at that temperature and asked to 
calculate the ablative humidity, the stydent applies the procedure tor calculating the 
relative humidity, which includes dividing the actual \yater vapor content by the^ 
maximum ainount.of water vapor which the air could hold at that temperature and 
multiplying the result by 100 to determine the relative humidity, by s tatjng the 
relative humidity within ± 10%. 
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.Cii^vciri tour gnn^hs'each showing a d'ifttrent relationslup between relative humidity 
and temperature and asked to select the graph that best shows how the relative 
Hmnrdity wduld change with temperature if the actual amount of water'vapdr in the 
air remained the same, thc> studvnt a pplies tiieiconcepts that the maximum amount 
of waj^; vapor which the air can hold varies with temperature and that tlie relative 
humidity is defined by the percentage ratio of the actual water-vapor content of the 
air lo the maximum amount X)f water vapor the air can hold at that temperature by 
selecting the graph which shows decreasing relative humidity with increasing temper- 
ature. * . . 



(Viven the ditTerence between the wet-bulb and dry-bulb thermometer readings On 
two successive days and asked to state on which day the relative humidity was higher 
and to explain his answer, the student appHes the conCept.that both the dry-bulb 
tciiiperature reading and the difference between the wet-bulb and d{y-bulb»readings 
are needeil to detehnine tK(i.<elative humidity by stating , in effect, that rt is impos- 
sible tadetermine the day qn which the relative humidity was higher and the essi^tice 
of' the concept. • • ^ i: . ' . ' ' ' ^ 1 
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riivcn four grapha^purporting to shoAV relationships between the relative humidity 
and the difference between tfie wet-bulb and dr^y-bulb temperature readings of a 
sling psychromet(it and asked to select the graph that best shows this relationship 
in a situation in which the dry-bulb rt^ading is constant, the stfident applies the con- 
cept that greater temperature differences between the wet-bulb and dry-bulb ther- 
mometers'indicate lower relative humidities by selecting the graph which curves 
down>yard to tl#e right (negiitive slope,). 



' WW Giveiv a sling psychroirietVT and the use of.Table 4-3, which gives the dew poj 

02-Core-21 terms of the dry-bulb temperature teading and the difference between the wet- and. 

dry-bulb readings, and asked to measure the dew point, the student^ manipulates the 
^ " ' , jisychronK^ter according to' the procedure of wetfing the wick, swinging the p^ 

chrometer around. for about I 5 seconds, reading the y/Qt^ and dry-bulb temperatures, 
fiiiding the. difference between them, and 'consulting tUe table tt) determine the dew 
point by st ating -the dew point as determined/by using that procedure. * . 



WW , * *When asked why there must be solid particles in the air in order for clouds to form, 

02*Core;22 the student recalls that there must be solid particles in the air in order for clouds to 

forin because these"' solid particles provide the surfaces necessary for vapor to con- 
* * . ; dense upon in order to forhi droplets by responding with that notion, . « 









— ^ 



Given si)C purported pressAire readings, some of which use incorrect units, atic] ;;^skcd 
to select all readings that could be measure? of pressure, the student agplksthi; con- 
cept that a pressure is a force \m unit of area by selecting a1 least two olRic three 
a^adings, and noolhers, using units ihat represent a force per unit of area/' 



02-Exc 3-1-1 




'WW J . 
\ 02-Exe 3-1-2. 



Given the force exerted b^ an object and the surface ar-ca-over which this force is 
/distfiltuted and asked to calculate the pressure which this. object exerts, the student 
applio's the procedure for calculating pressure, which jnclude.s-djviiling the force b^^ 
llie area ovc;^ j^ii^^h the force is distributed,, by stating the pressure corfSctly within 
:t 10% and thJ^Ppropriate units. # w 



Given data concerning two different weights each spread o,ut pver an area of-a dif- 
^ feient size and asked which weight is exerting the greater pressure, the student 
applies the concept that prcssureMs a meysure of the concentratjpn of a force by se- 
lecting the weiglil whicirexer ts the; greater force pfer unit OFarea, * 



WW 
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Given diagrams of tNVo me rci/ry barometers, the information that a certain atmos- 
pheric pressure will support a column oj mercury of a particularjieight in a barom- 
eter tube' of^a sf^ecific h'eighf, and five^ heights of the mercury column in another • 
tube of the same diameter but differQTit height under the same'conditions and asked 
to select the height of.the mercury column in the second twbe, the ;studen{ applies 
the concept that the height of a (Aercury column in ii barometer tubeYs de^tcrmined 
only bV the atmospheric pressure, provided that the tuf?e is longer than 'the rhencury 
column, by selecting the height which is the same a>i the height of the mercury 
column in the first barometer, ^ > . - 



erJc 




Given diagrams of two hiercurv^baroriieters of the same height but with different 
diameters, the informtitton thtii the atmospheric pressure today will support a col- 
umn Of mercury vof a pUrticular height in a barometer tube of one diameter, and five 
♦ purported ^heights for the mercury in the other barometer and asked to sele/;^t thfe 
height of'tlie mercury column in the other barometer, the student applies the con- 
cept that the height of-a mercury column in a baromttef tube is determined only by 
'lhc*atmospheric pcessuro, provided that the tube is longer than the mercury column, 
-by select ing ihe height' which is the samb as the height of the mercury in the other ^ 
barometelv • I - ' ^ • , * ' ^ .4 ' 



* Mm 
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the lici^h,t of Uie :ictual inercyw column divided by 3QJiy stating the. air pressure 
required witlini ± 1 07f . \ • *• 

. 1 ' ' ^ .. ' « 

[ — ' — ' — — ^ — I . ; . 

Given a'diagrani of the scale and the pdnter of an aneroid barometer and asked'to . 
read the barometric pressure, Jhe'student applies the procedure fo^ reading an ^ - • 
aner<)id barometer, which includes reading the scale value. opposite the pointer, by, 
sta.ting <tlie barometric pressuit withtn ±0.01 units. ' • . . 



Given that two wet-bulb thermometers are moistened, one with water and the other 
with alcohol, ancj[ then are waved around rapidly and asked to predict which ther-' 
m'ometer wilt register the lower temperature. and.-to explain his answer, the stuUent 
applie»the concept that evaporation is a cooling process and the fact that alcohol 
evaporates mort* rapidly than water by stating that the thermomefer moistened^with 
alcohol will register the lower- temperature and the^gssence of the reasons. . 

" ' ■ ' . - " . ' ,/ . : : • : : ^ 
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Oiviih that one iiiilliba'r of pressure is eqi^al to^O.OHS pounds pef sciuare ihch of 
presHure and'that an air.pressiire of 1016 niilhb^rs is necessary to support a column, 
of mercury 30 inches high and asked to ciilcuhite the air pressure iiXpound**per, ' - 
square inclvthat is required to support a mercury cQlumn of a specified height, tl\e . 
student applies the procedure for calculating the air pressure required, which in- 
volves niultiplying the pressure equivalence of one millibar by the nunfber of milli- 
bars reqiiirt'd to support a colunip 30 inches higlvand then multiplying the result by 



02-Exc 3-2-4 
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Given that one-dry-bulb thermometer is waved around rapidly while another is held 
stationary and asked to.state which will register the lower temperature atui tocx- 
pjaiti his answer, the student applies the concept that waving a thermometer affects 
its toniperature reading only if there is liquid evaporating from around the bulb by 
responding , in effect, that there will be no difference in the temperature readings of 
the two thermometers and with the essence of the concept. ■ 



.Giv;w^ descriptfon of a situation concerning two Wet-bulb thermometers with wet 
wicks?oiT?'orwh4ch has been waved around rapidly for 1 5 seconds and the other of 
which has been held stationary, anda-sked to ^edict which thermometer will give 
the lower temperature reading and tw explain his answer, the student applies the eeJh- 
cepts that evaporation is a cooling process and tlult the rate of evaporation increases 
if air moves over the^wet surface by stating that the thermometfrr which was waved 
around would give the lower temperature reading and the essence of the cdneepts. 
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02-Exc 4-1-^ 



Clivoii that Olio studeiH was >HicceKstul in getting a mist to form in tiic rcduccd- 
prossuiv apparatus, whereas another student, who did the same activity several days 
later, was unable to get ajnisl to rorm\!ntil he cooled the flask and asked to explain 
why one studenlCould gel a mist to form at room temperature but the other had to 
cooNiis flask, the student applies the concepts that rt^'lative humidity affects cloud 
formation and that relative luTniidily varies inversely with temperature provided that- 
the saine amount of water vapor is in the air by stating the effect of the concepts. 



' — ■ — . -^p5 

(liveji a diagram and a description of a siluatio'n in which a strong light bulb is^)laced 
alKwe a waV'r surface and a dirt surface and asked whether after five minutes the air 
over the water surface ou t)ver the dirt <iurface will be warmer and to explain his 
\mswer. the" student applies the concept that the surfaces of many s'olid materials re- 
radiate jnore eiK-rgyThaiTwater when the same amounts of vadiiint energy are avail- 
able to both and as a resttit the air above the solid material is warmed nujic than the 
airnibove the water surface by a'spondinji to the effect that the air will be. warmer 
above the dirt and with llie. essence of the concept. ^ 



Cijven a. diagram of an wbservaticm box containing a piece of ice on a wooden block 
and asked lo tlraw arrows'-lo indicate the direction of air movement in the bo.\, the 
student applk-s Ihe/concepts thai the air lentis to lake on the temperature of its sur- 
roundings TinTl that cooler air is heavier Cdenscr) than warnkM air and tends lo push 
warmer-air upward by drawing arrows to show lluil llie air abi*ve the piece of ice 
moves dowtiward..spreatls outward over Ike floor of the box. ami then rises near the 
outer walls lo ilf! original pi^silion,. 



. » J » .W * 



Civk-n a.slia|*t^ of a land' area ^|i55ng an exposetl e.xpa^ise of kuul next to a large 
body of water anti four arrovvs iiulicaling possible winil direction'* and askeil lo sc; 
lect the arrow that best, indicates the winti drrection oj Ihe'air above the boundary 
between the two differentj kinds of surfaces on a hot. sunny day. the student ajlPji^s 
the facts that during a hiflyll¥^)y day the air abovi,-. a land surface warms up more 
rapidly than the air above a water surface ami that the Warmer air over the land is 
pushed upward by the cooler air moving in from over the water surface by selectiiig 
the arrow which indicates a winil moving from the direction offlie water towartis 
the land, ' . • 



(iiven five purported reasons that on a hot ilay there is usually a cool bree/e blowing 
in over the land from a large body of water and asked to select the statement that 
explains why the ^oo\ bree/r blows from the direction of the body of water; the stu- 
dent fipplies the conceiits tluit the sun causes a differential*heating of bodies of water 

^and land surfaces and that the dtMiser cool air tlo^^s under'less dense warm air, caus- 
ing the wartil air to ri.se, by s electin g thv.statemeiif to the effvet tluil during the day 

^ thfc cooler air over the waterlnovesln (Wer the land cai^sing th<,' warm air over the . 
I^nd to rise. , • ' , , • ' ■ ' ' . - 



(iiivcn a table'of .wind sjwal symbols, a com.pa.ss dh-ectibn, a diagram of a wind speed 
. symbol., a. tempetatiirc reading; and a barometer rcaditi}* and asked to indicate the. . 
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wind direction, the wind stieed, the temperature, and the barometric pressure, the 
student identifies tite wind direction as troni the tail to the head of the symbol, the 
wind speed as within the fange of that symbol on the chart whose tail is the same, 
the leniperature as the integer (yvhole) number, and the barometric pressure as the 
number having two decimal, phicej; by stating the wind direction to the nearest 45'' 
compass reading (N, NW, W, eU\) and the wind speed, temperalure, and barometric 
pressure correctly. 



WW 
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(liven a simplifjed weather map which has vertical and hori/.ontal grid scales for lo- 
cating points and on which the symbols for wind direction, wind speed, temperature; 
and air pressure appear al ten locations and asked to use the horizontal and vertical 
scales to locate the wealh^>r stations reporting the highest and lowest airypressure 
readings, the student applies the convention that on a weather map the air pn:ssure 
readings are represented by the numbers with two decimal places by starting the co- 
ordinates of the station with the lowest number having two deeimal. places as tire lo- 
cation at which the air pressure i< lowest and the coordinates of the station with the 
highest number as the location al which the air pressure is highest. 
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Ciiven a simplilied weather map which has vertical and hori/onlal grid scales for lo- 
cating points and on which the symbols for wind direction, wind speed! air pressure, 
and lemperalure^uppear al ten locations and asked lo.'use the horizontal and vertical 
scales to locale tl%:Wealher stations reporting the highest and the lowest wind 
sj)eeds, the sludc.nl^' applies the convention that on a weather map the wind speed is 
indicated by (he number and length of (he angular barbs on the weather symbol by 
\ilali ng (he coordina(es of (he symbol widi the most numerous andr longest barbs as 
(he location a( whicii (he wind speCd is highest and the coordina(es of (he symbol 
widi (he fewes( and shor(es( barbs as (he loca(ion a( which the wind speed is lowest/ 
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(liven a simplified weather map with ver(ical and hori/on(al grid scales Tor loca(ing 
poin(s and on which (he symbols torwind direc(ion, wind speed, temperature, and 
air pressure appear al ten locations and asked to use the horizontal and vtTtical ♦ 
'scales (o loca(e (he' weadier s(a(ions repor(iiig (he highes( and lowes( (empera(ures, 
the s(uden( applies the convention (ha( (he in(egers < whole numbers) on the weather 
map represent the tempera(ures repor(ed by stating. the coordinates of (he station 
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beside which (he highes( integer appears as the loca(ion a( which the (empera(ure is 
highes( and (he coordina(es of (he s(a(ion beside which (he lowes( in(eger appears as 
(he locajion a( which (he (emperattire is lowes(. 



(iiven a sentence using the term isobar i\ni\ asked to define isohar, (he student recalls 
the definition tha( an isobar '\% a line drawn on a weadier map (o connec( areas of 
ecpial pressure by responding widi (he effec( of (he defiiii(ion. 



WW (riven a sinlplified weadier map which uses s(aiulard wind direc(ioiK wind speed, 

03*Core-11 (enipeVadjre, and.air pressure symbols and which shows (he weadier readhigs in the 

vicinity oC a pre^jsure system and asked to drJiw in (wo isobars; the student 
' ' s .. ^ 'IPP'*^ procedure for drawing isobars, wliicj^ includes drawin^il smoothly curved 



« 



lines that pass through those weather statioHs reporting Ijie same haVoinetrie readings 
anti that pass between stations re|H)rting higher or lower pressure readiiigs, by chaw- 
[ng two such isobars. 



(Jiven an outline nia|> ol a state in the inicUlle oT whieh a|>|HMrs a low pressure area WW 
and asked t(,) use arrows to show the general pattern ol* winds around the k)w pres- 03<Core*12 
sure area, the student applies the eonee|>t that in th^^Northeni Hemisphere air nlove^| 
in a eountereloekwise direction around a low pressure area by drawing arrows on his 
nia|> which indicate a counterclockwise How ol* air around the ^ow [Mcssure aria. 



(liven a.simi^lilied weather ma|) which uses standanl wind direction, wind s|)eed, 
tcm|vrature, and air |>ressuie symbols and which shows the cold and warm regions in 
the vicinity ol ;rlow [Mcssure system and askcil to shade in tltf areas on the wcallnM* 
*ma|) where heavy cloud cover would* iMohably he loiiiul. the stuilent applies the con- 
ce|)l (hat hcavv cloud cover is usually located near the houiularies between cold and 
warm ai'i masses and near the center of low i^iessuie areas by shaLling on the wealher 
map the areas which coircs|M)nd both to l.n)u[idaries betvveeii cokl and warm air 
masses and to the center oT the low |Mvssurc region. 



(iiven a diapiam ol a mountain range showing the direction ol the [Mevailing winds 
and having the windward and leeward sides ol the mountain lettered and asked to 
select the side which vvould have more laihrall lind to explain his answer, the student 
a|M>hes the concept that when air is forced u|Hvard by a liiountaiii range, it cools. .{| 
which oltcJi causes condensation and |)ieci|)itation on the windward side ()t* the 
mountains, by selecthjii the windward side as having more rainlall *md stating as his 
reason the essence ol the conceit. 



rcci^ls thai" 



When asked to list three niajor causes ol the ui^lilting.ol airjhe student n 
the lour causes oT the uplil'ting oTair are ( I ) warmed surlaces whicJi heat the air. 
(2) sharp dilTiMviices in air teni|HMature (Ironts). {}) low barometric |M*essure, and 
(4) the iiiHuence oT geographic Icatures such as nfountains or seacoasts by statin|i the 
etTect oT three of 'the above. 



(iiven the standard symbols for cold, warm, and stationary I ronts and asked to state 
the pieaning oT each symboL the student classMies Jhe line having only poiuti^ul 
bumpyis representing a cold Iroiit. the line having only rouiuled l>umps as represent- 
ing a" warm Iront. and the line having both rounded and pojnted bumps as represent- 
ing u sta.tioMary front by nami iig each symbol correctly. 



(iiycn an outline map of. tiie United States showing a U)w pressure area near the cVH- 
four arrows indicating dirpetions in whiCh tlie low [MUsSure area purportS:Xo 

move. an;d an option. "all of the directions indicated are ecjually likely'* an(( .asked to 
^ i)elect the artow whidi points in* the>direction in which Ihe low pressure area is most 
^ likely to move', ttie'stuclent applies the concept that weather plienomena have a gen- 

eral motion' over the United States from west to east by selecting the arrow that* 

points eastward. *. ^ » . 
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Qiven an outline map of the United States showing » low pressure arga to. the wefft of 
a particular labeled city, the path of the low pressure area, and five weather changes 
anil asked to select the changes most likely to occur as the low pressure area ap- 
proaches, the student applies the cbncepts^that as a low pressure area approaches 
( 1 ) the barometric pressure will drop, (2) the sky will tc'lid^to cloud over, (3) the 
wind will tynd to blow from either the southeast or the southwest, and (4) the tem- 
perature will either r^iain constant or rise by plecting a^ least two of the three . 
changes which appeaWn the.chegk and ate in agreement with those. 



Given an outline map of the United States which shows a cold front approaching a 
particular labeled city and five weather changes and asked to select those changes 
which are most likely to occur as the cold^ont approaches and passes through, the 
student applies the concepts that ( 1 ) as a cold front approaches, the sky will cloud 
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over, primarily with cuniulus'and cumuloniiiTlVus clouds, (2) as a cold front passes 
through, the temperature will drop, (3) as a cold fror^t passes through, the wind Will 
shift until it is blowing from the north, and (4) the barometric pressure will tend to , 
drop as the cold front approaches and then rise as the cold front passes through by 
selecting c|t least two oV the three changes which are included in the check and are in 
agreement witli those. - ^ 
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(Mvcn an outline map of the United States showing a warm front approaching a par- 
ticular labeled city tmd five weather changes and asked to select those changes most 
likely to occur in the city as the warm frofit approaches and passes through, the stu- 
dent applies the concepts that ( 1 ) the sky will cloud over with cirrus, then cumulus, 
then stratus clouds as the warm front approaches, (2), the barometric pressure will 
tend to fall as the warm front approaches and then passes through, (3) the tempera-^ 
ture will ijicrtase as the warm front moves tii-rough, and (4) the wind before the 
approaching warm front will generally be Irom the south by selec ting at least two of 
the three changes which are included m the check and are in agreement with those. 



(iiven six cross-sectional diagrams of cold and warm air masses and asked to select 
the diagram which best represents a warm front and that which best represents a cold 
JVont'. the student iclentij}es the diagram with a straight demarkation line between the 
cold and warm air masses and in. which the warm air is above the cold as representing^ 
a warm iVont and the diagram wifh a curvL^<l intx^rface which bulges^ upward between \ 
v.rhe cold and warm air masses and in whkh the wSnn air 1s above fhv c(^ld;is repre- 
senting the cold front fiy ^selecting- thosC diagfi^ms as representing warn] and cold 
fronts respectively; ^ * • 
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(;iven the air tenipera^ure al thCTarthVsurfi^ce and the information tTiat thc:air tem- 
|)eralure decreases at an averagcrate of about 1 .ifC per 1 00 m and asked to calcu- 
late the air temperature at a specified altitude in meters, the stildent apj^Ji^ the* 
|)ruce(lure for calculating the ail* teniperature at a specified altitude, which involves 
dividing^he altituile expressed in jneters by 100 nvand subtracting this result from 
the air temperature al the earfirs surface,. by sMiiliS l')^' air temperati|f^i/ within 



X 



Cliveh the dew point at the ciirtli's surface i^nd the information that the dew point of 
air decreases at an average rate of 1 .0°C per 550 m and asked to gaituiate the dew* 
point at a specified altitude in nietvrs, tiie student applies the procedui:e for calcu- 
lating the dew poiot at a specified altitude, which involves dividing the altitude by 
550 and subtracting the result from the dew 0oint at the earth's. surface, by stating , 
the dew poinf within iO,2°C. ' . 
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iCJiven the eciuation for detorniining the heiglft pf cloud bottoms jn meters, the air 
temperature and tlie dew point at the.earth's surface, and otliur related measure- , 
* 'n\ents ^icf asked to calculate the height at which clouds first form on the day qu 
which the measurements were taken, the student appjies the procedure for calculat- 



ing the height of cloud bottoms, which involves subtracting the dew point from the ; 
air temperature as recorded bythc dry^-bulfi tflcrmoTnctcr and mulTtplying rhe diffeP- - 
e nee by I 22, by stating the height of the cloud bottoms. witj.iin ±\%. 
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(;iven the equations D = H X df-h and S - l)/t and the measurements obtained for d. 
h.H. and t and askeii to calculate the'speed of the clouds by using these measure- 
ments, the stucj|n> applies the stated formulas to determine the speed of the clouds 
by stating the spced"i)TtlK' clouds rii the pPoper uuits within i5%. 



(Jiven a diagram and a description of a situation in which matiy small particles are • 
moving through an area of high static charge and a list of five possible results and 
asked what will happen to the particTe^, the student recalls the notion, that an 
electric field tends to make small partjcle.s cl^tiinp together by selecting the option, to 
'■• thati-ffect. . . ,' . * 



Given that some expeHtfients in,rain;making have included dropping tfiiy crystals of 
dry ice into ckjuds and the t^act that dry ice is about -')3°C and asked to explain how , 
this might cause it to rain, the student generates an expilanution based on the notion • 
that becaiLse the dry ice is very cOld, it would cause the formation of ice cry.stals in 
the cloud, and ot^ur water ^Iroplets would freeze^nto these crystals and cau.se them 
to grow so that they would eventually fall aspTrecipitatron by stating the effect of 
such «n explanation. ♦ \ . ' , 

When asked to explain why individual ciuVuillis cloud.s usually do n6t-last very long 

and tend to fade away quickly, the student recalls that cumulus clouds u.suallysilpn't ^ . 
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.WW 
03-Exc 5-2-1 



(Hven four statements, each about a measurement neeiled to determi/ie the speed of 
clouds with a nephoscope, and two additional statements, one including all four 
measurements and one including only three, and asked to select the statement that 
best describes thp mcasurejnents required, the student recalls that in order to deter- 
mine the speed of clouds, the height of a cloud, the radius of the nephoscope circle, 
the height of the viewer's eye above the liephoscope, and the time necessary for the 
cloud to.travel from the center to"tlic edge of the nephoscope circle must be meas- 
ured by sel ecting the statement that incluiles all of the^ur measurements. 
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last very long and 'tend to disappear quickly becuuse the dry air surrouading sudV 
clouds causes the cloud droplets to evaporate and become invisible water vapor by 
responding to that effect' 

WW Given a cross-sectional diagranvofa hailstone and asked to explain why a hailstone 

03-Exc 7-2-Z usually consists of a series of layers of ice in concentric shells, the student recalls 

^ that a hailstone usually consists of a series of layers of ice in concentric shells be- 
— cause ice is added only when the hailstone is moving up and down in the cloUd and 
each layer of ice represents either an upward or a downward mot.ion by responding 
^ to that effect. 

* / 

— ' ■ * ' ' ] ■ s 

WW "^Ciiven 7'able 2 on p^ge I 65 and a table of weather data for tour .ccgispcutive days, 

03^Exc 7-3-1 which includes fimc of nieasure'nients', ttinperature, wind'cIirecTOifiw speed, , 

' cloud type, amount of cloud cover,^amount of precipitation, barometric pressure, 
relative Tt'uniidity, and dew point, and asked to state the changes which will occur in 
the next' 24 hours in temperatujre, humidity, cloud cover, cloud type, precipitation, 
and wind, the student generates a weather forecast based on the supplied data and 
the relationships presented in Table 2 by ttating correctly at least four of six changes 
' * ' in the weather that are in agreement with the patterns evident in the supplied datU 
and the relationships \n Table 2. 



When asked tp state the the9ry thai Alfred Wegener. proposed^about the continents, 
the student recalls that Wegener proposed that all coiYtinents were once joined 
together in a super landmass which broke apart into separate coiltinerfts by respond- 
ing to that effect, • ' ' \ ■ 



CP 

01-Core-l 



When asked to cite evifjcnce to support the theory of continental drift, the student 
recalls the following as evidence which^upports the theory of continental drift: 
( 1 ) t he jigsaw puzzle fit of the contitients, (2) the location of glacial drift and 
grooves of the sa;iie age in Southern Hemisphere 'continents and India, (3) the 
location of similar fossils of the same age in continents separated by oceans, (4) the 
magnetic lines (anomalies) that form long, rtiige-1 ike mirror images parallel to the 
midocean fidges, and (5) the identical rock^sequences on different continents by • 
responding with the notion of at least two of the five. 

! ] • ^ - 



CP 

OI-Core-2 



Given earthquake data from the ^^Preliminary Determination of Epicenters'' table 
a'nd a world map marked with lines of longitude and latitude with' the resulting boxen 
^numbered and asked to indicate the site of tour earthquakes, the student applies 
the procedure of locating places on the earth, usipg the iatitude-longitucle coordinate / / . 
system, by indicating the position of at least three of the four earthquakes. 



CP 

01 Core3 



Given two diagrams, one showing plates colliding and one showing plates separatiitg, CP 
and for each diagram five statements, two describing the location of the boundary ^ Ot-Core-4 

and three describing the depth of an earthquake at the boundary, and asked to 
select for each boundary the itrobable description of its location and the depth of 
the earthquake associated with it, the student applies the concepts that boundaries 
between plates which are moving apart tend to be in midocean basins and to produce 
shallow^earthquakes. whereas boundaries between colliding plates tend to be nean. ^ " . I 
the edges of continents and produce deep earthquakes, by selecting the correct 

statements to describe the plates shown. « ' < 



(Jiven a diagram of a geologic environment and asked if there is any evidence of 
geologic change in the^diagram and, if so, to name t(ie processes which caused tjie 
change, the student generates inferences based otitoftservation by inferring that 
chaliRC has occurred 2ind naming processes such as erosion, uplift, faulting, and 
deposition. / ' ■ ^ 




IT. ' 

CP 

OI-Core-5 


Given a diagram ai/d a description of an unexplained observation in earth science 
and asked to state two questions that nnist be answered in resolving the problem. 
Jhe student generates two questions that are inquiry-oriented and which indicate 
systematic investigation by listing the two questions. . - 


f 

1 


CP 

OI-Core-6 



(liven ample opportunity to work with materials on a laboratory activity of more . 
than one day's duration »nd asked to observe the cleanup period at the appropriate 
time, the student, chooses to close the laboratory activity period promptly upoii 
receiving notification ot the time by immediately ceasing the lat)oratory activity. 



CP 

01-Cofe-7 



4. 



returning materials in usable, clean condition to storage places, and participating in 



work area cleanup, on x>t Icj^stJUfee separate occasions when being observed by the 
« ^ teacher or another desigmtpd observer wUhout his knowledge. 



CP When asked to work in the laborato^i v/ith lellow students, the student chooses to 

01-Cor«-8 coQi>erate with fellow students in the laboratory by being polite, waiting his turn, 

being orderly when moving about, and observing the right of his classmates to work 
without being unnecessarily disturbed, when observed without his knowledge by 
the teacher or^anotht^r designated person on at least three occasions. 

J - * ■ " : , ■ . — -I ■ J. ■ 

CP When asked to work with the equipment and text materials of the ISCS course, the 

OVCort-9 student A'hooses to >how personal responsibility for returning laboratory equipmeiit 

no longer needed to the proper storage places during the activity perioxl by return- 
' mg_such equipment and materials to the designated storage places on at least thr^ee 
occasions when observed by the teacher or another desi^ated observer without his 
: knowledge of being checked. ^ ** 



CP ' ^ WIkmi aske(^ questions in the textbook, the student chooses to Write in lus Record 

01-Corc-10 Book his answers to 907r or more of the questions in his textbook by exhibiting 

the written responses when the teacher spot checks to determine if he is doing so, . 

' ' '^ t ■ V. • ■ 

CP. . • ^ When working injjepeiuiently in the laboratory, the student chooses to show proper 

01-Core-11 care and use of ISCS laboratory materials by using the materials only for their 

intended purpose or by requesting permission to do other specific experiments with 
• them, when being observed without his knowledge by the teacher or another des^ig- 
nated person on three or more occasions, 
■ ■ ■ » , 

CP . ' When asked to describe, evidence from the Ice Age, cited by geologists to support * 

Ol-Res 1-1 tht^ir theory of continental drift, the student recalls , as evidence of continental drift 

left in rock by the glaciers, glacial grooves and glacial drift of about the same age 
found on continents that are widely separated today but wjiich couid have formed 
one super continent millions of years ago by responding to that effect.- 

CP CfiVen three pairs of rock sequences and told that in each pair the rock sequences 

OI'Res 2-1 were found on different continents and asked which pair represents two continents 

that could have been joined together and what evidence supports his answer, the 
student applies the uim:ept that rock layers can be correlated using location of 
* key fossils and similaritibt^of rocks by selecting the correct pair and responding with 

^ the essence of the conceptw 

CP When asked why a bak^d apple is considered to be a model to explain mountain 

01-R6s3-1 building, the student recalls that a baked apple is like^the earth in that it has a 

tough skin around a core which was once very hot but is now cooling, causing the . 

skin to shrink and buckle, by responding to that effect. 



ERIC 



Given a diagram illi\stratirig linear magnetic anomalies in an ocean basin and four 
statements concerning the anomalies and asked tp indicate which statements, are 
not observations, the student classifies as observations any statements which are 
consistent with the data and are directly perceivable by the senses by selecting the 
statements that are inferences and arc not observations. 



Given a meterstjck, a clinometer, some boplcs, and instructions for building an 
inclined plane with a specified inciinatron between S° and 20° and asked to measure 
the dip angle of the inciiae, the studeni manipulates a clinometer to determine the 
angle of d\p by reportina the size of the dip angle witWn ±2*^. 



CP 

02-Core-1 



Given a pteparcd cutout block illustr«ting tilted rock strata and five statements and 
asked to label each statement as either an observatimi or an interpretation.,and to 
state the observation on which each interpretation (s based, the student classifies 
statements relating^to a model of tilted rocks as observations if they are verifiable 



precepts and as interpretations if they are inferences of cause, condition, or relation 
based on an observation by labeling the statenrl>i^^ts as observations o|; interpretations 
and stating the observation upon which each interpretation is based. 



(iiven an igneous or a metamorphic rock sample such as granite, gabbro, schist, or 
gneiss and a hand lens and asked if the texture of the rock sample is interlocking or 
noninterlocking, the student classifies the texture of a rock as interlocking if the 
grains arc interwoven by stating to the effect that the texture is interlocking, since . 
the grains are interwoven rather than cemented together. 

Given a sedimentary rock such as sandstone or conglomerate and a hand lens and 
asked if the texture of the rock is interlocking or noninterlocking and to state the 
evidence on which his decision is based, the student classifies the texture of a rock 
as noninterlocking if the grains are cemented together rather than interwoven by -j 
responding to the effect' that the texture is noninterlocking, since the grains are 
cemented, not interwoven. 



Given a rock sample composed of interlocking, randomly oriented grains, a hand 
■ lens, a steel nail, and the rock classification table on page 47 and asked to indicate 
the type of rock and to exjalain the reason for his answer, the student classifies a 
rock as igneous if the grains are interlocking and randomly oriented by responding 
' that the rock is igneous and with the essence of the concept. 



Given foUr characteristics of i^.rock sample, all of which determine the sample's 
texture, and the options "all of these" and "none of these"" and asked which of the 
characteristics determine a rock's texture, the student classifies the presence of 
cementing agents, the orient&tion of grains, the interlocking or noninterlocking of 
grains, and grain size as the factors which determine the texture of a rDck by 
selecting the option "all of these." 
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02-Core^ 



Given an extrusive igneous rock such as rhyolite or basalt and asked to describe the 
conditions of temptJrature and pressure required for its formation and to state where 
in or on the earth it was formed, the student applies the concept t^'at igneous rocks 
with fine-grained texture are formed under conditions of high temperature and 
relatively low pressure which allowed rapid cooling a'nd that such conditions exjst • 



CP 

O2-Cor0-7 
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at or near the surface of the crust by responding that the conditions included high 
temperature and low pressure and that they occur at or near tli^ surface of the - 
. egfth's crust. 

— —rL. — — : , . ^ : . 

CP ^ Given descriptive data concerning the location, the chief rock type, and the external 

02-Core-8. i^pearance of a faulted mountain and three othfer mountain types ami aSked to 

' select the description o/ a faulted mountain, the student classifies as block^fault- 

mountains those ( I ) composed of sedimentary and metamorphic marjne.rocks, • 
(2) existing in scarp iMid basin region.s, ^nd (3) having long, asymmetrical (wedge- 
.^apied) slopes b/ selecting the entiy with those characteristics. 

'■ '■ '■ ' '■ 9 ■ ' ' 

CP • Given samples of gray granite, gneiss, sandstone, and obsidian and a list of rock- 

- 02-Core-9 forming environments and asked.to niatch the environment in which each sample 

probably was formed with the rock sample^ the student applies the concept that 
different environments of rock formation result in rocks with different characteristics 
and that the environment of formation for (I ) gray granite is deep within the crust,' 
(2) gneiss is at or near the surface of the earth and under pressure, (3) sandstone is 
. / in an .ocean basin, and (4) obsidian is from the tlow of volcanic material by matching 
the rocks with their environments of formation. 



CP* Given four diagrams of movements along a fault plane and a photograph of Death 

02-Core-10 ' Valley and asked^to' select the diagram which shows the probable movement which 

formed Death Vaijey and to st*ate |^o pieces of evidence for his choice, the student 
classifies the movement that caused Death Valley as evidenced by (1) the down- 
dropped block, (^l^the wedge shape of the ridge, and (3) the lowering of strata 
^ from- the sufrc^^ wall;? by selecting the correct diagram and stafing a t least one 

of the criteria as evidence. 

— ^ , . ^ , ^ ' : 

CP ^ Given descriptive data concerning the location, the chief rock type, and the external 

02-Core-11 appearance of an erosional mountain and three other mountains and asked to select * 

^ the description of an erosional mountain, the student classifies as erosional moun- 
tains4ftose ( I ) composed of deep-cooled igneous rocks, (2) haying a round or a 
dome shape, and (3) existing singly on a plain by selecting the entry with those 
characteristics.. 

•CP ^ , Given a cross-sectionaF diagram illustrating a dome-shaped mountain composed of a' 
02-Core-12 single kind of igneous rock and a sample of that kind d( igneous rock and asked to 

explain the formation of a mountain made entirely of the igneous rock, the/student 
. . a pplies the concept that dome-shaped mountains composed of coarse-grained 
igneous rocks were formed deep in the crust and put in place by the uplift of the 
igneous rock and erosion of the softer rock in which it was formed by responding 
with the essence of the concept. 
•, """"" • ' p ■ I ■ • ., . 

CP Given descriptive datu concerning the location, the chief rock type, and the external 

02-Core*13 • appearance of a folded mountain and three other mountains and asked to select the 

description of a folded mountain, the studen^ classi fies as'Yolded mountains those 



ERIC 



( I Xgomposecf of scilinhjntary and metamorphic rocks of marine ongin, (2) existing 

in valley and ridgp regions/and (3) having groups of long, parallel^slopes by selecting. \ 

th'e cntry_, with those charact.eristicR. ^ j: 



Given descriptive data concerning the location, the chief rocl^ type, .and the external 
. appearance of an olcl volcanic crater and three other mountains and asked to select ' 

the description of the old volcanic crater.>the student classifies iks old voLcanic , 
. craters those mountains ( I ) coniposed of surface-cooled igneouK rocks, (3) having a . 

cone shape, and (3) existing in carthqutikc or geyser regions by selecting ^the entry 

with those chanactcristics. . ' ' , 



C;ivenii list of. five posional j'caUires, thf»e of which arc glacial in origin, and asked 
to select those that are formed by glacial action, the student classifies erosional 
features such as cirques, rock grooves, horns, Iwngjng valleys, and U-shape valleys as . 
glacial in origin by selecting the three glacial cTo^Ional'fcatures from the list. 



^iivcn a diagram showing a long axial view of a glacial valley and asked to indicate 
whether each of four selected features in the vaHey is depositionaJ j||^osional, the 
student class ifies moraines in a glacial valley as depositional and cir^es, horns, and 
hanging vTdley.s as erosional by lal)cMHg at least three of the four indicated features 
correctly. 



Given a cutout block showing folded strata and the information that all the rocks in 
those strata arc sedimentary and asked to describe a process that would explain the., 
structure in th(^utout block, the student applies the concept that sedimentary rocks » 
compressed under high pressurt; yield to the pressures by formiiig folds by 
responding with the yssence of the concept. 
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Given\i sample of an igneous, a sedimentary, and a metamorphic rock, a hanU lens, 
dilute HGI, a steel nail and the rock test kc^y found on pages 4.S through 47 and 
asked to determine for each rock whether it is sedimentary, matamorphic, or ^ 
igneous, the student classiHes rocks on the basis of their origin, using a rock classifi- 
cationkey,by naming each rock correctly as igneous, sedimentary, or metamorphic. 



Given a diagram of four test tube» showing the crystalline-structure bf-a material 
cooled at different rates and asked to order the rates at .wflich the material in each 
test tube cooled from the slowest to the fastest, the student applies the concept that 
a melt generates smaller crystals with increasing rates of cooling by [isting;t.he 
numbers of the test tubes in the order of decreasing crystal si/.e of their contents. 



Given a hand lens and three igneous rocks each composed of a different average grain 
size and asked to order the rocks, based on rate of cooling from a melt, and to ex- 
plain hovv he decided the order, the student applies the concept that the slower a 
melt cools, the larger the crystals that are genec|te"d, by responding with, the correct 
order and the essence of the.rule. ' . .. ' / ' / 



CP 

02-^ 5-1 



I 



CP 

'02-Res 6-1 
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CP . > • ^ GivtMi a pholograph showing sedimentary layers and a^ked how ont; pi\ jthe layers 
02-'Re$ 7-T was formed, the student applies the co.ncept that sedimentary pocks are made of 

layers of sediment froln deposits or precipitates settling from a^iquid/the 'di\^ or a * 

glacier by respondinjg witli the essQncO of the concept, 

' ■ . , ■ .. V ■ ■ . ' ' ^ • 

^ — r — ' ^ — — 'I * 

Given a description of a situation stating tlie results of applying dilute HCI to a rock*^ 
02-Res 7-2 ^ and a}>ked whit kind of rock it is and what it is^coulpos^d.Cft^ th^i. student applies the* 

' • pperatioiiaf definition that a limestone is composed of cdfcium carbonate and rpiucts 

witlyliliite HCI to release-bubbles of CO2 gas by responding, t hat the rock is a i;!) • 
. . . limestone and,that it is composed of calcium carbonate. 



CP 

02 Res 8 1 



(Hven a description of a test performed on a sedimentary rock sample and asked to. 
explain the reaction of acid with certain sedimentary rocks, the student applies the 
concept that certain dissolved minerals such as compounds df iron und. cja^bonatef; 
serve as cementing agents io hold sedimentary grains together afid they, reac^t with * 
i\C\ by respon ding to the effect tlitit the reaction was caused by u substunce which 
• reacts with the acid and is the cai^Miting agent lor the rock, ' ^ ' V . 



CP 

92-hes &-2. 



(Jiven two samples of sand,. one of which is hekl together by a cemcnti*hg agent:*and 
askeil to. state the difference between the two samples and'fd expU>in how that . 
difference could occur in nature, the student upplief; the concept that dissolved ' - 
' minerals serve as ci?mcnting agents which hold grains of setfim^rif together. by 

sample has loose grains of sanVl and the bflier one has grains of > 
sand, wiiich are Cemented together aitd with the effect of the concept. 



.CP 

b2-Res 9-1 



Given u hand lerts,:dilute HGI, and two sedimentary rocks, one of which is limestone 
and one of which is cither sluile or sandstone, and asked to name each rock as . 
limvstone; sandstonb, or shale and to explain how he knows, the student afiplics the- 
conceptsi( K) that sandstbnes are compojied priildpally of viable and rounded sand 
grains which show no acid reaction,, (>) that shales are composed principally of . * 
very small grains, show little reaction to acid, and smell Ukc mud when breathed on, 

and (3) tlvit limestones react ti) acid by naming thi* appropria^t.v rocRs in each case 

,. . * . . ' 

and stating the* reasons for his choices. ' . 



CP 

02-Resl01 u 



.Given a map of a parti;'il distributior^ rtf rocks s'howing one type of'scdimentary 
rock and thr^^e types of yietantorplWc rock and'samples of slate, schist, and gneiss and 
' asked where in the distribution the sample rocks might be found and to explain his ' 
■'.answer, tlie student apj^hes the concept thyt the grade of metamorphism (the degree 
of banding or foliation^and the size of the minerals) increases as the intensity of 
heal an^ pressure increases ^y sjU^tjng that slate would bo found in the /one nearest 
■ .the sedimentary rock, thai schist would be found in the mitldle /oncand that 
gneisk would be found in the /.one farthest away from th^*'.scuhnientary roOk, ' 7 * 



CP 

52Res1M 



,m . U .^ I I, ■ . ^ ^ I ' ' 1. . . « . • ■ 

When askt*d to define t1ienVa//>'c:'y/an//;c\s\va)ti a substance, the student Applies the 
conqppt that:^ IVarcjer object will .scratch a .soffenpjue when^hey are rtfbbed together 
b/ re^ponding with the eHsence^of the definition. ' ^ ^ 



G|vtMUanu>lcs ol' the minerals augite, quartz- musc6vltq mica, ^ 
horneblcriaA pHvioc, ^;aleria, strt'd luJinajtitt; aiid'asikcd to' indicate whether each ; 
mineral has metallic or nonmetiillic lusten< the student ideptifies mmcrals which / 
shine Jjk«^ a metal asMiaving metallic \mw and nunerals which are glassy or vitreous 
as having nonmetallic luster "by ass igning; augite, quartz, muscoyite'mica; biotite mica, 
.. horneblende, and olivine to the n'onmetallic group and galenlivand hematite to the. 
n\eta)lic group. ' ' 



CP 

02Re$11-2 



• ^liven three mineral samples^md asked to select each sanvple which shows cleavage 
' and'ttl v'^pluin how he. knows, the student chiss yies a mheral as having cleavage if 
one ot more surfaces. flash When rotated in light by selecting sudl a mineral and • 
re^^)oluHng with the essena' of the cleavage test. ]'.■■_ 

' ■ ■ • — — ^tH-^ ■ — 



t (.';ivcn a ''Mineral Classification Chart," three minerals from the ISCS mineral kit^a 
glass plate, \UU\\\ knife aUd asked to name the mintfrals the student cjassifiej* th^'', 

■ minerals, using ii classiljcatlon system based on the properties of lusterT hardness,., 
•and cleavage," by stiitjng their names. 



liiven A model depicting a rock cycle and asked to dr.iw another cycle tor a sedi- ^ 
•■ mentary rock, t.he student. applies the concept that a rOck can follow many geologic ' 
■\;pths»by drawinj an arrow to show that sedimentary rocks may be melted or eroded. 



(iiven a diagranj of a volcanic mountain and asked, to determine the origin of,the 
njountaln and fite the evidence for his answer, the student c]assit|es a mountain as 
volcanic in origin based on the following criteria: ( I ) the cone shape, (2) the pres- 
ence !txt lava flow. and (3) the crater, or depression, in the center ofjhe cone, by 
stating that it is a volcanlic mountain and citing at ki\^i one critetion. ^ , 



given a diagwni illustrating the int|usion of basalt to form a sill and asked whether 
the igneous rock is an iptrusion or a flovy and to statl* how he knows, the student ' 
classifies the feature as an. intrusion on the basis of the occurrence of a thin layer of 
metanuifphosed rocks above .Jhid below the igneous rocks by statmg.that it. is an 

intrusion ilnd, hi effect, the evidence. ' : J - 

. ) . . - ■• _^ - - " : 



Given two diagrams, one showing a sill and the other a dike, and asked to indicate 
which is the sill and which the dike and to e><plain'his answers, the student cja ssifies 
^ sill as an igneous intrM.sion concordant. to the intruded rocks (parallel to the adja- 
'cent layers) and i\ dike as an igneous intrusion diijCordant to tfiejntruded fock 
(cutting across theJ^surrounding layers) by luinjnifg the feature in each diagram and 
' stating the criteria. • ... • • 



When askeil the, iiame for a crack ot an opening in;the surface of the earth, other 
than, a volcano, from which lav.a spills onto the su»-face of the* earth, the student 
reciijlsVhat a fissure is a long crack in the eaflh's surface.other than a volcano, from 
which ftve flows by stating that a fissure is such a crack. 
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Given^ii block (jliai^ratn sljpwjng a fault and jusked to indicate the fault plane and the 
posisible direction of mbveme^lt along the fault, the student classifies a tault as the 
plan^along which motion has oceurrejj by labeUng the faulMrne and' showinfe on each> 
"side of it arrows parallel to the fault line but pointing ia opposite direction's. 



Given a block diagram of folded sedimentary rocks with five lettered arrows and 
asked to select the arrow which indicates the direction that the appljedlTorCe earned 
from, the student applies the concept that-thc force to compress sedijinents into 
folds is lateral and iVdm the direction of maximum folds by selec ting a horizontal* 
arrow toward the area of the greatest bending and perpendicular to the axis of the 
fold. ' 



CP 

02-Res19 1 



Given descriptive data for two hiountains and asked to select the older mountain 
and to explain his answer, the student cUissifies old mountains on the basis of the 
, presence of gentje slopes and broad valleys and relatively young mountains on the 
basis of .the presence of high peaks, steep mountain sides, and 'narrovv valleys by 
sdcHrtijig the old mountain and stating tjie essence of the notion. 



CP . ' ' When asked to describe tlie process by Which snow turns into glacial ice,ahe student 

02'Re$ 20-1 >*VS.^.".^ process of snow's being turned into glacial ice as follows: ( 1 ) the process 

% ; begins when more snow Tails than nielts, (2) then show on the.already accumulated 
snow produces pressure on tiie snowtlakes at the bottom, turning* them into ice 
' . , grains, and <3)*further packjng and the addition of water from melting snow 
• * . vrecrystalli/.e the ice grains into solid ice by responduig with the notions af at least 

two of the three steps of the process. • * . ^ » . 



CP 

02Res2M 



.(liven five climate conditions and asked to select the conditidi)s that vause ghiciers. 
to change si/e, the student c^assitles as a coiulitipn. which causxis glacial* advance ' 
^ (growth) snowfall which exceeds melting and evaporation and as a condition which 
causes glacial retreat (shrinking) melting and evaporation which exceeds snowfall by 
selecting tiic conditions whiuh cause a change in glacial si/e. 



Given a list of four geographical ar(^s in thti U.S. and asked xi select those which J^e 
source areas for river systems and to state the reasons for his choices, the student . 
applies the concept that river systems tend to originate in highland areas ijind areas of 
high precipitation by selectihp three'such .locations and resDondiny with the notion 
of the concept. ; * ' - 



CP 

03'*Core*1 



Given a hiahk map of Australia aiid two maps showing the average precipitation. and 
the elevation and asked to lopu.te source areas of river systeiiis/thc student applies 
the concept that most river systemiii originate in highlajids or Ijigh precipitation ar^as 
hy m arkfng at leas-t 75% of the area in which rivers wouli^form on the blanK niap of 
Australia. "^^ ' . / 



CP 

03Cor6*2 



> 



Cliven diagrams of three f;tTeuni. profiles and asked to select the stream which would 
have the greatest potential energy and to explain his choice, the student applies the 
concef)t that the potential energy of a river increases as the average slope angle in- 
creases hy sele c'tin}]; the river With the greatest average slope angle and re^spondinji^. in 
effect, that it is the steepest.* 



Cliven if stream table, supply and catch buckets, and a lOO-ml beaker and asked to 
adjust the llow of vr^atcr in tiic stream table to a s|)ecified rate, the student mampu- 
lates;^the equipment louidjust the rate of water flow in the.stream table kept at a 
constant slope hy ad|usttjtg the screw clam|)S so that it takes 1012 seconds to till a 
• I OO-ml beaker/ 



(iiven a data table showing a stneam table's slope and measurements of the erosion 
time of a sand-gravel mixture and asked to stale how he thinks the slope of the * , 
\stfeam table is related to^ the erosion of the materials when ihe material and volume 
of water are held constant, the student gen erates a hypothesis that an increased slope 
in the stream table renults in an increased rate of erosion in the stream bed by 
responding to the effect that the rate of erosion increases as the stream gradient in- 
creases. 



CP 
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CP 

03-Core-5 ' 



(iiven a proHle showing a stream with certain places lettered changing gradient to a 
much shallower slope in a valley and asklxl to select the.letter ol the place where de- 
posits of gravel will |)ile up.and to sjattt the rea.son, the student api>lies the concept 
that deposits of gravel are the result, of the reduction of a strejun's kinetic energy b 



(liven four changes or events that could occur in some region 6f the U.S. and asked 
to sCHevt the change. which \yould tend to increase a river's kinetic energy, the student 
• classifies changes a* increasing a river's kinetic energy if they increase the discharge 

or reduce the roughness of the river bottom by s eleCtuij^ the three ap|)ropriate 
,,;.changcji.frbm the list. \ 




CP 

03-Core-6 



sc loe[iiiK the letter ;it tho point of energy reduction. iiiid res pondiiiB witli the essence 
ol the concept. J ^ ' 

CP 

03-Core-7 



CP (liven a graph showing thc'ratesofstream bed Erosion at one location^for a year and 

03-Coi^-8 asked to indicate what variable could cause the varyihg erosional rateg, thi? student / 

applies the concept that increasing the volume of stream flow increases the' erosional 
capabilities (kinetic energy) pt tjtc stream by responding with the esserice ,Qf the con- 
cept. - p . ' , : . . 

r — ^ — ' ' — ' ' — "—^ — ' — ' ' ' ' • ' ' — 

CP ■ Given a data table listing five changing stream conditions and asked to coqiplete the 

03-Cor6-9 * taWe so as to show the effect of each change on the potential energy, the kinetic / 

' ' energy, and the rate of streani bed erosion, the student applies the concept that the 

rate of erosion of a stream bed, an application of the kinetic etiergy, varies directly 

. with the potential energy and the friction of the bed by completing correctly at . least 

^ . 1 ten of the fifteen possible changes in the table to show that ( I ) t>otential energy 

varies directly with source height or'water vokime, (1) kinetic energy varies directly 

with potential energy or slope and with. increasing smoothness of the river btfd, and 

p) erosion, lease^f bed removal, varies directly with kinetic energy." 

CP . - Gi^en five features formed by the action of running water and asked to select the 

03-Cor6-10 features which result from the reduction of kinetic energy, the student classifies 

dcpositional features (alluvial fans, sandbars, deltas, mud bars, and spits) as resulting 
from a reduction in a stream's kinetic energy by selecting the two dcpositional fea- 
tures found in the list. 

t . ' A. 

, , > : ^ , • ' ' ' 

CP Given a map of the United States with four gtH)graphical sites numbered and four 

03-Core-1 1 causes of erosion and asked to select the'erosional process most responsible for shap- 

ing the land at each site, the student classilTes sites by the chief agents of erosion, 
which include ( I ) wind which erodes doserts, (2) flowing water which erodes humid 
areas and mountain valleys, and (3) wave action which erod^* beaches, by selecting 
the correct agent for at least th^ee of the four sites. . ^ * 

. , , J ''-^ . - ^ ^ ^ . I . 

m - fc. I ■ ; " ' ' II H I ■ ■ . ■ ' ' > ' 

CP . (Hven two diagrammatic views showing the course of a river with four pairs of points 

03-Core-12 marked and asked at which point in each pair of points the rate of flow (speed) is 

greater, the student applies ^the c;j)ncept that the rate of flow in a rivei; is greater 
( I ) when the width of the rivef narrows, (2) when there are no obstacles in the river, 
(3) at the outside of a beiuL and (4) where the river bed is V-shaped by selecting at 
kMist three of the f our points of faster flow.. 

CP (iiven a diagram showing a cross section of a stream bed with five labeled pbints and 

03-R6$ 27-1 .V four graphs of the velocities at those points on the cross section and asked' to select 

the graph which correctly shows the rates of water flow in the stream, the student 
a pplies the concept that the velocity of water in a stream is greatest at the center 
point farthest from the streanrs banks anc) bqd because friction is at a minimum by 
selecting the graph showing the rate of flow to be greatest at the center point farthest 
from the stream's banks and bed. 

I ■• 

1^ : . ^ • f . , ■ 

, I ■ ■ 1 ' . ■ . ■ ■ ' H ■ ■ ! : -T* 

CP * Given a lettered profile of a stream table showing a reservoir, a stream chaittnel, Sjiinll, 

03-Res'29:1 and a lake and four statements about channel depth and asked to select the letter 



indicating the depth to which the Cha;\ael will be cut and the statement expl«iiiing 
the reason for his ehoiQC, the student applies the concept,'.that stream c.hannel.dfcpth.s 
eannot "be tower th^^ the lake or ocean into which it flows bv selecting the letter in- 
dicating a depth Which is equal to t'Ke level of the l,^ke ilnd the statement which e;^: 
presses the essence of the concef)!.. ' ^ ' , ' 



XJiVpii a diapm showing a cross section of a delta deposit and asked whether the 
rivertloweJfroin the direction of the fine particles. to, the coarse'partrcles at the time 
-04 deposition and to explain his answer, the student applies the concept that coarse, 
jwrticles nra strean\ bed are deposited close to shore and fine particles farther out by 
responding negatively and with the essence of the concept. - . 

' '" , " . . 

(livovii a"lettered diapain sliowing a stream channel and the rock bet|, across wljich it 
cuts and asked to select the letter of^the place-where a waterfall would form and to 
• state the reason for his choice, the student applies the concept that waterfalls fqrm 
along a stream where the water Hows across an interface from a relatively hard to a 
softer rock layer by selecting such a'site and respondinR to the effect, that the less 
resistant rock will erode much faster than tjie harder rock to form the waterfall. 



(Uven a map showing a pattern of gullies and asked to indicate tlv; direction of water 
flow and the ilirection in which the gullies will grow, the student apj^liesthe concept 
that water flows from branch channels into a central chan.nef and that gullies develot? 
and grow by h.eadward erosion by drawing iuid labeling an arrow showing waterdlow 
1roMi tributaries to the maiii channel and an arrow showing that erosion occurs head- 
ward, that is, up the tributaries, ' , 



(liven a diagram showing a meandering Stream with three k)cations marked and asked 
to select the locations where erosion is likely to occur and the locations where depo- 
sition is likely to occur and to explain his responses, the student applies the concept 
that erosion occurs on the outside of bends of streams where water velocity is high 
and deposition occurs on the inside of bends where water velocity is low by selecting 
high velocity sites as places of erosion and lovy velocity sites as places of deposition 
and re sponding with the essence of tht conc'Opt. 

' ■ ^' ' ^= 

iiivetV a diagram of a meandering stream with tour points marked on the land around 
.the meander, one of which is at the neck ofa meander, and asked to seltjct the point 
of land which is likely to be eroded first and to state the reason for his answer, the 
student apiMies the concept that bed and stream wall erosion are greatest at the out- 
side of u bend jn a stream by sejeding the point of land at the neck of the meander 
and stating the notion of the concept . 

• T ' • ' ■ ' " , ' ' ' ■ ' ' i ' ' 

Given a relief map shpwing several' crescent-shaped sand dunes and asked to state the 
prevailink wind direction and the evidence for his answer, the student aji^pHes the 
concept that steep slopes and pointed liorns ot crescent-shaped dunes point down- 

' wind by sjatin^th^ wind direction and the essence of either piece of evidence. 



Xlivcn diygfaijis of. two beach profiles and asked to sclecfthe diag'ranr,which is-.tlie 
result of high-energy wyvCs'at tacking the beach and, to state the evidence which - .. 
supports his answer, the student indentifies a sh9reline caused by high-eiiergy waves- 
by the offshore deposits (bei)ehes) of sand by se lecting the appropriate illuslration, ■ ' 
and citing the offslrore depositi^, thq benches, as evidence. • ^ . _ . 



CP 

04<Core-1 



Ciiyen a diagram showing a cross section of a sandy beach underlain byTocks and 



„ „ yj'<- . 

asked (o state whut woultl probably happen if a hurricane with high wmds.and waves 
attacked the beach and to draw another' diagram showing the same beach after tl,ie. 
hi^ja-jcane, the student applie.s the wncep't that high-energy wav,es will Vaity.xsapd to 
deeper water to form a^hench by stating the essence of the concept and drawing a 
. diagram ol^ivts answer; . ■ • 

■ . ..' ■ ' f V'i ' ' / ' , - • .■ ■ - 

(iiven tJiree. shoreline changes aijd asked to state the type of wave action on each at 
the time of the change, the student clas?;ifies the renvoval of sand to expos^ gravdx . 

xind the formation of a bench as evidences of high-emlj^y wave action and thfe buUd- ; 
up, of a beach as evidence of low-energy wave ac.tion by stati.ng the type of wave 
action appropriate to at least two of the three changes'. 



(liven two diagrains, one showiiii? a stream table set up for producing waves and the 
other showing a streain table'in which the waves anVl beach formation have been ' 
produced, and asked to state how the waves were produced to fohn the beach in the 
,,streain table model and to ;?tateaii important variable in the formation of the beach, 
the student r ecalls that waves are produced by gently moving a wooden block in the 
water and that the waves must be of low. energy in order to foi^m a beach by 
resjHHuling with the effect of.thosc ideas. . ■ . ,, 



CP 
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04-Core-4 



(iiven a stream table, sand, water, mul a wooden block and a diiigram showing the 
setup and asked to set up tjie stream table and procfuco waves that will result in the 
formation of a sand bench and to state- the important variable in its formation, the 
student nianipuiates a stream table which is set up for producing high-energy waves 
by |iresshig7)nThe'wood block to produce relatively Jiigh-energy waves and respond- 
ing to the effect that strong Wave's are needed for the formation of sand benches. 



(f'iven a diagram of an aerial view of a spit with the prevailing winds and a designated 
point on the spit marked and asked to indicate where most of the sand is likely to 
be deposited and the path that. the sand will follow, the student aiiphes the concepts 
that sand is deposited in the area at the tip of the spit and that waves cause long- 
;?hore transport in thc'direction of the prevailing winds by ind i c^dmg deposition in 
the area aloyg and around the tip of the spit and sketchmg arrows in ii patji along 
the spit in the direction of the prevailing winds. 



(iiven an example of a tlord and an estuary and asked to state the difference be- 
tween a fiord and an estuary, the student rc calls that a fiord is a flooded, ice-carved 
valley, whereas aii. estuary is a flooded, river-carved valley by resj^ xjnding with a 
description of the difference between a fiord and an estuary. 



CP 
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Given a diagram of a rogky sea coast with five poiftts 6i\ the rock fiice labeled and 
asked to indicate where on the rock face erosion wijl be Neatest and to explairi his . 
answer, the student apphes t he concept that the kinetic energy of a wave is greatest ; 
at the crest^arid.therefore the work done on the rock face will be greatest where the 
crest hrts the face by selecting the point on the rock face^here the crest of the 
wave hits and responding w ith the essence of the concept. 



CP 
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CP 

04-Res 39-1 



Give/i five iihoreline features including three which are characteristics of rocky or 
steeply iii^rlined shoreline^ and asked to select those that are mo^t co/itfnbnly 
associated with rocky pr steeply inclined shorelines, the student classifies caves> 
>arclies, pinnadesvuind benches as features associated with. rocky or steetply inclined 
shofeline<; by selecting at least two of the thret found in the check. 



.Given a diagram of waves approaching a slT6r(?Jinc with several waves labeled and 
aSkCd to seltct the^ wlive that' would give a surlctllie best ride and to explain why he^ 
sele(;ted that wav,e and did not selOct 'the others, the student applies Hhe concept t|iat^ 
wave motion is circular in deep water and as a wave approaches the sloping beach, 
the mbtjon is changed to forward motion by selecting the wave farthest from the 
sho.re which i.s becoining angular and statiiig,that, this wave- would carry lum tx>^* 
shore, vi^hereas on the waves fa/t|\ei: ptit, his motion would be up and dgwn rather ^ 
than forward. , . v 



X . ; ' Given tliree diagrams showing waves approaching different shorelines and aSked to 

04-Res 40-1 select tiie diagrams. >Vhich showi co'ndilions-for bending waves by refraction an(i the \ 

diagram which, show.s condHions for bending waves byvdiffraction and to explain his 
answers, thestucU.Mit applies the Cdik'epts tirat wavest.m* bent by refraction as water 
becomes shallower and by diffraction when the waves ehcouilter partial barriers by 
se lecting the diagrams which correctly indicate the refraction and diffraction con- 
ditions and responding with the essence of the concepts. 
, , , - ■ -. I .- , ^. , ! 

CP . ' Given two diagrams showing aerial views of a series of wave fronts, one about to 

04-Res 40-2 encounter a headland and one about to encouj^iter a bay, and asked to draw wave 

fronts to the.hreaker /ones, the student applies the* concept that wave fronts are 
refracted by headlands and bays by drav^ ing wave fronts which are bent around the 
headland and 'at bays are bowed so tlvat they tend to parallel the banks of the bay. 



CP 

04-Re$ 40^3 



(liven two diagrams showing aerial views of a series^of wave fronts, one about to 
encounter a barrier and one about to pass through two barriers, and asked to draw 
wave fronts to the brciHer zones, the student applies the concept that wave fronts 
^re diffracted by barriers by drawing wave fronts Which are bent around the ends of 
the barriers. 



CP Given a graph showing a continuous record of tidal changes for twelve days at a 

04-Res 42-1* particular station and asked to estimate trie mean sea level in meters at the station 

V and to state the group of readings he considered to arrive at that value, the student 
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applies the.conce|)t t*i^»t tlie mean Stia level the average of the daily badil)gs o.t^the• 
-^^ig^^%ater leveJ and the-low-water level by estimating the mean sea level within ^ ^ 
.t6^2S m anct st-gting that he. considered the daily, high- and IdW-watex lev.el readings. ; 



Given three diagrams showing relative posit ions of- the earth, the moon, and Hie sun 
/and. asked to.'se'lect the diagram which shows the position whic,h would;i;ause the 
^ highest tides on the earfli, the student applies the concept that tiie grSvitatioDal 
force, is greatest when the moo the sun, and the earth are in a; straight line and that 
cirUstJs the highest tides by selecting the diagraih showing th'e.ear.th, the moan, and 
^tlk' sun in conjunction^ " , , .v ^' ' r" 

ft?"; .. ^. . . ' '' "' 

(Jiven a diagram slwwi^g several wave-cut benches and asked to state'how these ' . 
■ benches wc^e formed and-w|iy therd are several of them, the student applies the 
concepts thiU^ench is caused by wave erosion aitd the presence of several benches' 
indicate}j,a jicriVs of relative motions of the sea level^ei'ther the- land- was'uplif ted or 
the sea level dropped ) by responding \vith the essence of boHi concepts. 

' (; ■ '. ■■ " ' ■ ' ' ; ■ ' ' ; ' - 'f , — 

.Given a iUagfifin uiVd a description of an ocean shorelintJ \yith an ttt*^otected head-^ 
4and of retatfvely 50ft rock, the direction of current How, tlie fact tlVat the headland, 
will erode, and three arrows purporting to show tlie ditoction the eroded material-- 
vvill take and asked to.sei.ect the arrow indicating the direction the eroded material 
will' takt-* and to state the feature eroded material will form;the stu'dfent applies the- 
\3<^ncypt* that the sand wi,lt be transported in the direction' of t4re current and will be 

-depciit«;d as a>sp"iVVy selecting the arrow that points in the same direction as the 
occiui current uiiti- stating that the eroded material will form a spit.. ' •': 



